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THE INVENTION OF THE BESSEMER PROCESS. 

The recent controversy between the aged Sir Henry 
Bessemer, who carries his knighthood by virtue of the 
fact that he has been considered the inventor of the 
famous process which bears his name, and Mr. Joseph 
D. Weeks, president of the American Institute of 
Mining Engineers, who disputes his right to the glory 
of the invention in favor of William Kelly, formerly 
of Pittsburg, Pa., and lately deceased, is notable both 
for the unexpected nature of the claim and for the 
les position of the contending parties. 

The statement that the Bessemer process is not 
-, Pecad is so startling and seemingly so improbable 
that nothing short of the highest authority could ren- 
As it is, the 
announcement was wade by the president of the 
American Institute of Mining Engineers, and it formed 
the subject of his annual address before that dis- 
tinguished body. 
the author of the address and the occasion on which it 
was delivered gave an importance to the statement 
which no one was quicker to realize than the veteran 
inventor himseif—he is now in his eighty-fourth year 
| —and he at once wrote a lengthy reply to Mr. Weeks, 
which showed that he had Jost in his old age none of 
that controversial power for which he was famous in 
his prime. Mr. Weeks’ address and Bessemer’s reply 
are both extremely interesting, and we give them in 
‘full in the current number of the SUPPLEMENT, to- 
gether with a reproduction of the drawings accow- 
panying the original patents granted to Bessemer and 
Kelly by the United States Patent Office. 

Briefly stated, the facts of the controversy are as 
follows: In 1847, and from that date on to 1851, when 
he appears to have given up in discouragement, Kelly 
was experimenting with an apparatus for blowing air 
upon fluid iron for the purpose of refining it. The ap- 
paratus was crude, and as far as the evidence goes no 
attempt was made to force the air up through the 
body of the metal itself, as the blowing was all done 
by one tuyere, which was ‘“‘swang down into the me- 
tal” from above. Mr. Kelly-would appear to have 
met with little success in these experiments, and this 
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was slowly decarburized by blowing air from several 
| tuyeres upon its surface. [In this, it should be noted, 
‘Bessemer does not quote correctly the description of 
Kelly’s tuyere, which is spoken of as being “swung 
down into the metal,” not above or “ upon it.”] 

It is certainly significant that during this early 
period the public heard nothing of Kelly’s experi- 
ments, and that he made no claim fora patent until 
after the world had been startled in 1856 by the 
celebrated paper read by Bessemer at Cheltenham, 
England, describing his steel-making process in 
detail. 

If during these years of experiment, prior to Besse- 
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showered upon Bessemer showed that the public at 
large decided it emphatically in his favor. This tri- 
bute of the American people was the more remarkable 
and conclusive because it was rendered with the full 
knowledge that there were in existence the rival pat- 
ents of their own countryman Kelly. It is abundantly 
evident that the people of that day who were in touch 
with all the facts of the case, and had access to the 
evidence, concluded that, whatever technical claim 
Kelly had established upon the invention, the moral 
claim belonged to the man who had put it into a prac- 
tical mechanical shape. 

It seems as if the true standard of invention should 
rest upon the broad basis of public service or utility 
and not upon a mere nebulous idea which the inven- 
tor has failed to develop. The object lesson taught 
by the controversy is that whatever the technical 
nature of the claim may be, the world at large is 
inclined to regard diligenve on the part of the inven- 
tor as an essential, and to award the laurel of success 
to him who has been the first to confer a boon upon 
humanity by developing the idea into a practical and 
useful invention. 





- 


- 
—> 


PASSAGE OF THE FORTIFICATIONS BILL. 


The Fortifications Bill, as passed by the House on 
the 14th inst., is in every way an admirable measure. 
Its appropriations are based upon the recommenda- 
tions of the Endicott board of 1885, which made an ex- 
haustive examination of the various harbors and sea 
coast cities, and devised a complete system of land for- 
tifications, whose total cost was to be $100,000,000. It 
is evident that such a large sum could not be immedi- 
ately expended, for the reason that our plant for mak- 
ing guns and mounts has an annual capacity of only 
10;per cent of the material represented by that amount 
of money. 

The present bill authorizes a total expenditure of 
$11,384,618. of which sum $5,842,337 is specifically ap- 
propriated, and authority is given to the Secretary of 
War to make contracts involving the further expendi- 
ture of $5,542,276. 

The amount appropriated and authorized by con- 
tract under each subdivision of the bill is as follows : 
Gun and mortar batteries, $5,260,000; sites for fortifi- 
cations, $250,000 ; preservation and repair of fortifica- 
tions, $50,000; plans for fortifications, $5,000 ; sea walls 
and embankments, $17,975; torpedoes for harbor de- 
fense, $100,000 ; armament of fortifications, $5,502,673 ; 
proving ground, Sandy Hook, N. J., $38,000; Water- 
town Arsenal, Mass., $43,500; Watervliet Arsenal, 
N. Y., $3,105; Benecia Arsenal, Cal., $4,500; Ordnance 
and Fortification Board, $100,000; Fortress Monroe 
sewerage system, $9,860. 

This generous appropriation, which is even larger 
than the government can expend during the ensuing 
year, way be taken as a pledge of the fact that the 
country is waking up to the imperative necessity of 
providing for national defense by means of a system 
of coast fortifications. 

While this appropriation was being passed by the 
House, Mr. Squire was speaking in the Senate in sup- 
port of his bill to authorize an expenditure of $80,000, - 
000, of which $10,000,000 are to be appropriated for the 
fiscal year ending June 30, 1897, and an expenditure is 
to be authorized of $10,000,00) for each of the seven 
fiscal years ending June 30, 1904. 

The total sum is less than that contemplated by the 
Endicott board, but the number of guns, mounts, 
etc., provided for in the bill is amply sufficient to put 
our principal maritime cities in a thorough state of 
defense. 

The total number of direct fire high power guns of 
all calibers provided for is 517, and of mortars, 1,056. 
To construct these guns and their mounts, and to 
build their emplacements, about eight years will be re- 
quired. This is the least time in which the money 
could be expended to good advantage. 

The bill before the Senate may be considered as 
complementary to that just passed by the House, and 
it is earnestly to be hoped that it will be incorporated 
with it. There are sone questions which ought to lie 
beyond the reach of party politics, and of these the 
question of national defense is first. The considera- 
tions which have led to the appropriation and au- 
thorization of over $11,000,000 for immediate works of 
defense are equally cogent for the authorization of the 
other $70,000,000. These considerations are strong to- 
day, but they may be weak and futile to-morrow. We 
are just pow involved in, or threatened with, inter- 
national complications, and the views of Congress on 
national defense are certain to be sounder in the 
presence of danger than those of a future Congress 
that may have to consider this same question ina 
time of profound peace. 

The passage of the Squire bill would insure the 
completion within a measurable time, and at a regular 
rate of progress, of a complete system of land de- 
fenses. The nation would be committed to it, and the 
necessary funds would be voted and forthcoming as 
fast as the government factories and engineers re- 
quired it. 
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che Annual Exhibition of the New York 
Microscopical Society. 
BY EB. 0. HOVEY. 

he seventeenth annual reception and exhibition of 
the New York Microscopical Society was held in the 
American Museum of Natural History on the 14th of 
this month. Judging from the large number in at- 
rendance, popular interest in minute objects is not on 
‘he wane. About 4,000 tickets were issued, and fully 

») people came to the exhibition. 

rhe eatalogue contained a list of sixty-eight exhibits, 
most of whieh were divided up into several sections, so 
t) .. the number of things to be seen was very large and 
eowfortably filled the central and north wings of the 
»mal floor in the museum. Evidently no attempt 
ovelty was made by many of the exhibitors, for 
could see such old standard objects as the head of 
a mosquito, the eye of a fly, arranged diatoms, and 
the cireulation of blood in the web of a frog’s foot, but 
there wasmueh that was new or in the nature of ad- 
vances along lines of recent research. Everything, 
both old and new, was received with delight by the 
crowd of visitors, however, and expressions of wonder 
and admiration could be heard on all sides during the 
entire evening. 

One of the euriosities in the way of mechanical 
skill was the Lord’s Prayer written with a diamond 
point on glass within a space hy by gts of an inch in 
dimensions, Under the wicroscope the 227 letters of 
the praver were as distinct and legible as if written in 
the ordinary manner. This writing was done by an 
Englishman named Webb, and was accomplished by 
means ofa system of levers attached to an ordinary 
pen. A still more remarkable feat was accomplished 
by the same man in writing the whole of the Bible, 
about 3,700,000 letters, in aspace } by \ of aninch in 
size. This second slide was also at the exhibition, but 
Stephen Helm, who exhibited them, did not bring 
with him a microscope adapted to displaying it. An- 
other curiosity was the redaction of photographs to 
such small dimensions as to be searcely visible to the 
unaided eye, and yet so clear as to come out in all their 
details under the microscope. 

The fleas which infest mice, the grewsome mites 
from ordinary cheese, and the Uropoda, a mite para- 
sitic on beetles, were some of the exceedingly minute 
forms of insect life that aroused the interest of many 
visitors. Williamn Beutenmuller exhibited sections of 
trees from United States of Colombia which had been 
tunneled in all directions by the carpenter bee, and 
ander a microscope near by he showed the mouth 
parts of the insect, the tools with which it had been 
able to do so much excavation. The vegetable origin 
of coal was demonstrated by means of a thin section 
of brown coal which showed the cells very perfectly. 
A mere glance at the microscopic beauties of which 
nature is lavish in the mineral kingdom was afforded 
by seven exhibits entered at and near the beginning 
of the catalogue. One set of these was a series of 
specimens of mica from the northern part of this city 
which inclosed between its Jamell# minute crystals of 
several other minerals. The most delicate of the min- 
eral specimens shown was exhibited by Dr. W. G. Lev- 
ison and consisted of microscopic crystals of calcite 
pierced and supported by extremely fine hair-like crys- 
tals of pectolite from the trap rock of the Palisades. 

Some of the important‘applications of the microscope 
to the everyday life and health of man and to his busi- 
ness and comforts were on exhibition and were worthy 
of the closest study. One of these was a large num- 
ber of bacteria and cultivations and photographs of 
them exhibited by Dr. Leteve and George Rambaud 
of the New York Pasteur Institute. The bacillus of 
tuberculosis (consumption) is so small that when mag- 
nified 800 diameters it looks to be not more than an 
eighth of aninch long. It was exhibited by H. B. 
Baldwin, 

The microseopie character of iron and steel bas re- 
ceived mach study of recent years and many new 
facts regarding it have been learned within the past 
year or 80. 

Mr. P. H. Dudley, of New York, had a large and 
very instructive exhibit of micro-photographs to show 
the results of his work. By means of these, be illus- 
trated the changes which take place and the com- 
pounds formed in the mass under treatment with 
heat. The photographs exhibited showed the results 
: study of the structure of 0°02, 0°14, 0°45 and 1°25 car- 
0n steels, 

At different temperatures different compounds of 
“arbon and iron are formed, and steel is by no means a 
homogeneous material. Beginning with the normal 
ferrite or pure iron, with its admixture of carbon, in- 
“Tease of temperature produces molecular changes and 
reerysta:lizations, four stages of which are sufficiently 
definite to have received provisional names. These are, 
in the order of their appearance, troostite, cementite, 
mertonstip and sorbite (earlier called perlite). The re- 
Ations of these to each other are of the highest im- 
perenne in determining the adaptability of a steel to 
— lecular use. Up to within a very few years it has 

“0 supposed that chemical composition determined 
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in tools (where tempering was understood), but now 
the importance of structure as obtained by proper heat 
treatment, rather than composition alone, has begun 
to be appreciated for gun metal, armor and boiler 
plates, and even for steel rails. Mr. Dudley’s work has 
lain especially in the last department, and has shown 
that it is possible to temper the heaviest steel rails and 
thus improve them greatly in every respect, His 
photographs showed that rails manufactured accord- 
ing to his system presented almost absolutely the same 
amount of deflection under the “drop test ” for all the 
samples from very large lots, and such deflection can 
be calculated in advance. The steel is prepared for 
study by careful polishing and then by etching by 
weak nitric acid. The temperature is regulated and 
deterwined by means of electricity. Reflected light only 
can be used, of course, since iron is perfectly opaque. 

One feature of the evening was the lecture by the 
retiring president, Dr. Edward G. Love, on the use of 
the microscope in the examination of textile fabrics 
for the detection of fraud in material, overweighting, 
and soon, The lecture was highly interesting and in- 
structive and was illustrated by numerous lantern 
slides, In the main collection a series of microscopic 
preparations of various textile fabrics was shown to 
illustrate the lecture more fully. The series comprised 
wool, silk, cotton, and linen, and showed what mate- 
rials are used in their adulteration by the manufac- 
turers. 

The officers of the society for 1896 are: President, 
Edward G. Love; vice president, Frank D. Skeel; 
secretaries, George E. Ashby and Rev. J. L. Zabriskie; 
treasurer, James Walker ; curator, G. E, Ashby ; libra- 
rian, Ludwig Riederer. The committee in charge of 
the annual exhibition was George W. Kosmak, George 
H. Blake and William B. Tuthill, and to them is due 
in large measure the credit for the success of the affair. 

ee 
Why We Are Right Handed, 

There is a general belief that the greater strength 
and dexterity of the right side of the body is based 
more on habit and imitation than on any inherent 
difference between the two sides. In an interesting 
article in Chambers’s Magazine Dr. R. A. Lundie tells 
us that this is not exactly the case. It is often the 
ease that when the body possesses two similar organs, 
one of them shall do most of the work, while the other 
is perfectly capable of being trained to take its place, 
should the occasion arise. He advises the training of 
the left hand, therefore, at the outset, although he 
acknowledges that the preferential use of the right is 
based on natural reasons. Says Dr. Lundie: 

“In all communities lefthanded individuals seem to 
oceur, in somewhat varying proportions. Among our- 
selves, about one in fifty is said to be lefthanded. 
There is no doubt, from frequent experience, that the 
peculiarity is hereditary ; so that we could not be much 
surprised if a race were met in which lefthandedness 
was the rule and not the exception. Yet the reversal 
of so general a law as that of prevalent righthand- 
edness would need to be established by very conclu- 
sive evidence; and, though statements have been 
made as to a preponderance of lefthanded individuals 
in various parts of the world, none of them are sup- 
ported by such careful and prolonged observation of 
facts as would be necessary for their unhesitating 
acceptance. 

“One of the prevailing ideas about righthanded- 
ness is that it is merely a matter of training, and that 
lefthanded individuals have become so either from 
want of care on the part of nurses and parents or 
from imitation of some older person. In many chil- 
dren, the preference for one hand is shown from a 
very early age, before the child has learned to handle 
anything but the very simplest toys, and therefore be- 
fore training can have caused a preference at all. 
More than this, the experience of lefthanded persons 
is on record in whom the peculiarity has been early 
noticed and combated, but without the slightest 
effect. 

“It is well known that, though our external configu- 
ration is so nearly symmetrical, the arrangement of 
the internal organs is very different. The heart lies 
obliquely in the chest, and more to the left side than 
the right; the liver, by far the heaviest of the inter- 
nal organs, is on the right side; the two lungs are 
differently shaped ; and, moreover, the blood vessels 
supplying the two sides, especially in the upper re- 
gions of the body, are differently disposed. It is natu- 
ral that these irregularities of arrangement should 
have been thought, in some way or other, to supply 
the explanation.” 

After describing a number of theories of righthand- 
edness, based on the lack of physical symmetry in this 
and other respects, Dr. Lundie goes on as follows : 

“There is, however, one extremely curious and in- 
teresting instance of want of symmetry in the bodily 
functions, which is not merely analogous to right- 
handedness, but closely linked with it. The nervous 
machinery normally counected with speech is situated 
on one side of the brain only. So intimate is the rela- 


higher than the observatory. 
from many little outlets in the crater opened last July. 
The appearance of the mountain is very picturesque 


‘It is well known that each side of the brain ie con- 
nected with the movements and sensations mainly on 
the opposite side of the body; the right brain moves 
the left arm and leg, and vice versa. Now, cases are 
not infrequent in which, with or without ‘a shock,’ or 
at least some degree of obvious loss of muscular power 
on the right side of the body, the faculty of recalling 
and repreducing spoken words is totaily or almost to- 
tally lost. Such lossof speech is technically called 
aphasia. It was first shown some thirty-five yearsago, 
by a French physician, that this particular symptom 
is associated with damage toa limited and very defi- 
nite part of the brain substance on the left side, which 
has since been known, in honor of its discoverer, as 
Broca’s convolution. When the power of speech has 
thus been lost, it is possible, if the menta! faculties are 
not otherwise damaged, to acquire it again, by just 
such a course of training and practice as the child 
passes through in learninz to speak at first, even where 
Broca’s convolution has been so damaged as to be 
quite incapable of performing its functions. In such 
a case, the portion of the brain on the right side cor- 
responding to Broea’s convolution is capable of taking 
up its work; but only by being educated to do so, 
just as the damaged portion of the brain had been 
originally. If after this the power of speech is lost 
again, by damage to the right side similar to that 
which had impaired the left, there is no hope of its 
being restored a second time. — 

“It is thus clear that there are two organs or por- 
tions of the brain capable of controlling speech ; and 
that under ordinary circumstances only one of them is 
trained to do so, the other lying fallow. All the edu- 
cation is given to one favored side, and all the work is 
done by it; but the neglected one, if called by neces- 
sity to undertake the work, can be trained to do it, 
and to do it, apparently, as satisfactorily as the 
other. . 
“Here, then, is a singularly complete analogy to the 
preferential use of the right hand : there are two seta 
of organs, either of which nay be used for speech, one 
on each side of the brain, but only those upon one side 
are trained ; only they have the education carried out 
which makes them effective. Yet if the educated cen- 
ters are so damaged as to lose their functions, the 
others can be trained totake their place. So we have 
two hands, either of which may be trained for the per- 
formance of delicate movements: yet in most of us 
only one of them has been so trained; the other re- 
mains comparatively awkward and inactive, unless 
accident compels it to try to take the place of the edu- 
cated hand, 

‘A striking analogy; but it is more than an analogy. 
We have said that the active speech center is that on 
the left side ; and this is the case in the great majority 
of individuals. But occasionally it is founi that the 
right, and not the left side of the brain has been edu- 
cated as regards speech. When this is the case, it is 
always found that the individual has been lefthanded. 
Whatever then is the cause of righthandedness, it is 
closely associated with leftbrainedness, if we may use 
the expression, not only forthe comparatively coarse 
movements of the hand, but for the fine adjustments 
of windpipe, tongue, lips, etc., which produce articu- 
late speech, and the far finer machinery within the 
brain itself which registers our stores of words.” 

But although Dr. Lundie thus connects righthanded- 
ness and lefthandedness with anatomical and physio- 
logical facts, instead of regarding it as an accident ora 
result of training, he does not recommend that we 
should leave the other hand altogether beipless. He 
gives the following excellent advice on this point: 

“When a child displays a decided preference for 
the use of the left hand, it is, as we have seen, useless 
to make forcible efforts to suppress it. By all means 
let the right hand be trained in writing, in using knife 
and spoon at table, and in as many actions usually 
righthanded as can be easily superintended. zat the 
use of the left on other occasions should not be pre- 
vented; this will only diminish its training and its 


aptitude without greatly increasing the dexterity of 


the right. 

“There seems to be no good reason why right- 
handed people should not attain some of the ambi- 
dexterity which is usually the privilege only of the 
lefthanded. A little trouble expended in practicing 
with the left hand, as well as the right, throwing, 


drawing, and other common movements requiring 
skill, would be rewarded by a much increased useful- 
ness of that generally neglected member. 
a natural preference for the right hand, it is probable 
that no amount of practice would make the left 
equally expert in actions that have once been well ac 
quired by the right. But the experience of the left- 
handed seems to show that it is well worth while for 
the righthanded to give more attention to their de- 
pised left hands than they usually do.” 


If there is 
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tion of this subject to righthandedness that we must 





the strength or desirability of steel for any use except 


consider it in some detail. 


at night. 
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AN IMPROVED ~T-SQUARE, 
The illustration represents a tool designed to be 
more satisfactory than the one ordinarily employed in 
locating points and taking distances, dispensing with 
the ordinary ruling and measuring separately with a 
T-square and scale. the latter being adjustably placed 
in the arm of the square, so that any given distance 
ean be laid off, beginning at any point on the paper. 
The improvement has been patented by Morgan J. 
Hammers and Charles R. Ciark, of Champaign, [lL 


Scientific American. 
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The block of the chain shown in Fig. 4, with one 
pin inserted, needs no explanation, as it is of the usual 
type. Fig. 5 shows one block and one side plate with 
the pin in the slot of a side plate, and Fig. 3 shows 
the chain still further assembled. The system is ob- 
vious. The pin is thrust through the central portions 
of the slots in the side plates and through one of the 
apertures in the block. It is turned so asto bring 
the side, A, Fig. 8 toward the ends of the side 





plates, and is then slid into the slot. The heads or 

flanges of the pins hold them securely in place, 

and the parallel sides of the neck prevent any 
rotation in the side plates. 

If it went no further than this, the chain 
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would be an improvement of no low order, 
because, the parts being interchangeable, if 





HAMMERS & CLARK'S T-SQUARE. 


At the working side of the blade of the square is an 
edge of transparent material, under which, in a longi- 
tudinal channel, is movable a strip of steel marked off 
in inehes for the greater portion of its length, the inner 


ead portion only being marked for the fractions of an | three inches. 
inch, and this portion coming under an elongated | only are turned at regular intervals, Thus to take up 
At each side of the | inch of stretch, every sixth pin is turned, a total of 
center of the elongated opening is a pointer, and the | 17 pins giving an adjustment of 44 inch. This over- 


opening in the transparent edge. 


scale is movable end wise in its transparent sheath by 
an angled lever fulerumed in a chamber of the head, 
a short arm of the lever being pivotally conne-ted 
with the scale, while its longer arm has a knob extend- 
ing through a curved slot in the upper face of the 
head. The square is placed on the paper to mark off 
the required namber of inches, and the knob is moved 
to carry the scale outward for any required fractioa 
of an inch, as indicated by one of the pointers. 

—-— OO _  ——— 

THE BALDWIN ADJUSTABLE CYCLE CHAIN. 

The modern bicycle is the product of two main fac- 
tors, the chain gearing and the pneumatic tire. Any 
defect or trouble in these parts tells heavily against it, 
Aboveall, the chain is the source of trouble, on account 
of weariug at the joints, technically though incor- 





|in a 52 inch chain would reduce its length a little over 





rectly called ‘“‘stretching.” As the rivets wear, the 
chain becomes too long and out of pitch 
with the sprocket wheels. Profuse lu- 
brication may keep it going, but it never 
works properly after this wear has de- 
elared itself. It would seem easy to pre- 
vent, in great measure, the trouble, by 
hardening the links and rivets. Bout if 
the rivets are made of bard steel, they 
cannot be headed, and if of soft steel, 


they wear. To illustrate the effects of 
‘“etvetehing.” Figs. 1 and 2 of the cut 
may be referred to, the first showing a 


chain in pitch, the second one*which bas 
stretched out of pitch. 

These figures have another interest of 
their own. They were drawn from a Bald- 
win chain which had been used on a bicy- 
cle for 6,000 wiles, and the stretch shown 
in Fig. 2 was removed by the simplest 
possible manipulation, and the chain was 
brought into the condition shown in Fig. 
1 in a few minates by the rider himself. 

The peculiarities of the chain we de- 
seribe affect its construction and adjusta- 
bility. It contains no more than the 
normal number of parts, and in the 
omission of the usual bolt and nut for 
counecting the ends, the parts have even 
been reduced in number, 

The pins are secured in place without 
riveting. Each pin is turned and worked 
into its completed shape by machinery, 
and is hardened. No further operation 
is required, as its shape ie such that, once 
ia place, it stays there and is prevented 
absolutely from rotating in the side 
plates. Figs. 7 and 8 show the pin. It 
is originally cylindrical, but is slotted out 
a short distance from each end, so as to 
form a neck. This neck is ent in from 
three sides of a square only, as shown in 
Fig. 8, one side being left intact: the 
side, A, of the neck opposite the un- 
touched part, B, being rounded. The pin is next 
hardened and is ready for the chain. 

The side plates are shaped as shown in Pig. 6, The 
central enlargement of the slot is large enongh to 

let the pin pass through. Owing to the diminished 


area of the pin at the » ck, this portion ean slide into 
the long slots of the side plate. 





the chain breaks on the road, the rider is able 
with the simplest tools to replace the broken 
link with parts from an extra link carried in 
the saddle bag. But its adjusting quality 
is still more striking. By sliding one of the 
pins back to the center of the side plate and 
rotating it through half a circle, the portion, 
B, is brought to the front in place of A, and 
the link is shortened by the depth of the slot 
at A. It is clear that, as the pins are drawn, 
this would be an excessive amount for almost 
any case, and that it would be very trouble- 
some to so treatevery pip. To prevent this trouble 
the slot is made of the depth shown, the pins being 
cut out », inch deep at A, so that turning all the pins 


To adjust it after stretching, a few pins 


corrects every third link, and the overcorrection is 
distributed bet ween three links, so as to be practically 
imperceptible. 

Owing to the practicability of hardening the pins, 
this chain will outwear two ordinary ones. With ad- 
justment, it should, on this basis, outwear twelve or 
more. This chain is being manufactured by the Bald- 
win Adjustable Cycle Chain Company, No. 4 Walnut 
Street, Worcester, Mass. 

a ei ee oe 
The World’s Merchant Navy. 

The annual statistics of the Bureau Veritas relating 
to the mercantile navy of the world give the total 
number of sailing vessels now afloat measuring over 
50 tons as 25,570, with an aggregate tonnage of 9,828,995 
tons. Of this number Great Britain comes first with 





771 tons, France third, with 501 steamers and 864,598 


tons, while the United States holds fourth place with 
447 steamers and 703,399 tons. 


A NOVEL MECHANICAL MOTOR. 

The illustration represents a motor which may be 
conveniently operated by fout power to convert recip- 
rocating into rotary motion, and to multiply the move- 
ment, to drive machinery of various kinds. It has 
been patented by James M. Dickson, Roseneath, Miss. 
In a frame of suitable strength and form, two treadle 
levers are alternately depressed to rock a shaft car- 
rying asegment rack meshing with a pinion on a short 
shaft which also carries a large gear wheel. The lat- 
ter meshes at its lower side with a pinion on a shaft 
carrying a screw or worm meshing with a spirally 











DICKSON’S MOTOR. 


toothed segment gear journaled on a transverse shaft, 
and extending from this segment is an arm to which is 
pivoted a connecting rod whose opposite end is coupled 
toa crank in the power shaft. A second connecting 
rod pivoted to the segment is coupled to a second crank 
in the shaft, set opposite or quartering to the first 
crank. By operating the treadles a continuous rotary 
movement is thus given to the power shaft, and the 
motor is especially well adapted for use in cases where 
it is essential that the hands be otherwise employed. 
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Guarding Against Moths, 

Moths deposit their eggs in the spring, and this, 
therefore, is the proper time to take precautions 
against their ravages among goods which contain 
wool. It is not the moth, but the moth maggot, that 
does the mischief. The moths fly through the house 











8,798 ships of 3,333,607 tons. The United States is 
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THE BALDWIN ADJUSTABLE CYCLE CHAIN. 


second with 8,824 vessels and 1,362,317 tons. Norway 
is third, with nearly 1,000 less vessels than the United 
States, but nearly the same amount of tonnage. 
France oceupies only the eighth rank, between Swe- 
den and Greece. In regard to the steamers: England 
counts 5,771 vessels with nearly 10,000,000 tons. Ger- 
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many, which comes second, has 826 steamers of 1,306,- 


in April and continue sometimes as late as August, 
seeking places in which to lay eggs. 
There are from a dozen to about seventy- 
five of these eggs in each nest, which 
hatch after a little while into small white 
worms, These worms devote their lives 
to eating the material in which they find 
themselves. As to remedies, almost every 
one has something to recommend, but al! 
of the remedies are of but little account 
after the moth egg has been laid. There 
are things like cedar, camphor, and to- 
baeco, the odor of which is disagreeable 
to the moth. and when the female is 
looking for a place to depesit her eggs, 
she may be deterred from laying them 
near these substances, but if the egys 
are really laid, the grub will pursue its 
destructive work without paying any at- 
tention to the odors, and would do so 
were the smell many times more pun- 
gent. The principal attention should 
therefore be given to keeping the moths 
out. 

If goods are in stock and likely to 
remain, some of them, at least, through 
the summer, better thoroughly beat 
them with a thin rattan and air them for 
several days in the sun. Nothing dis- 
pleases moths so much as sunlight, direct 
or even indirect. Then wrap them up in 
newspaper; wrap perfectly tight and 
paste the ends so that no openings re- 
main for the insects to get through. 
They cannot eat through paper. Exam- 
ine at least once a month, to make sure 
of it, and beat and air. Furriers have no 
other secret than this for keeping furs. 
For clothing the garments should be 
thoroughly beater: in order to be certain 
that no eggs are in them, and then they 
should be sealed up in paper boxes or 
bags. Such boxes may easily be procured 
in any large town or city, an excellent 
pattern being the boxes used by tailors for deliver- 
ing garments. The crevices where the cover fits 
on should be made tight by the use of strips of 
gummed paper, also a commercial article, and one 
may feel assured that no damage will be possible. 
Paper bags are also sure, but they should be sealed 


at the top. 
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A DURABLE BICYCLE TIRE. 
ne illustration represents a bicycle tire which will 
ye readily punctured, and which will not collapse 
en punctured. It has been patented by Dr. Emil 
/ sistiansen, of Leavenworth, Kansas. The tire is of 
. » hose pipe pattern, preferably of rubber or a com- 

ation of rubber and fabric, and has a valve for its 
‘ation, of any approved construction. The tire is 
-h thicker at its tread than at its side and inner sur- 
. such increased thickness forming a cushion pre- 
ting the puncturing of the tire by tacks, pieces of 
.s, ete, On the inner surface of the tire are lugs, 
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CHRISTIANSEN’S PNEUMATIC TIRE. 


preferably made of rubber, and the lugs are con- 
nected by springs of such length that, should the air 
escape from the tire, the springs would hold it distended 
and enable the tire to be used when not inflated almost 
as well as when inflated. 
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The Electrical Conductivity of Aluminum, 

In an article appearing in the London Electrical 
Review, Mr. G. L. Addenbrooke announces that, ac- 
cording to researches of Lord Kelvin, the conductivity 
of pure alaminum is 68°5 per cent of that of pure cop- 
per. The usual conductivity, as given in the books, 
hitherto has been 56 per cent that of copper. Lord Kel- 
vin’s research has, therefore, raised this by 21 per cent, 
so that the conductivity of a wire of pure aluminum 
of the same section, instead of being a little over a 
half that of acopper wire of similar section, is more 
than two-thirds the conductivity. Consequently, the 
diameter of analuminum wire of the saine conductivity 
as a given copper wire will be only 15 per cent greater 
or less than one-sixth greater than that of the copper 
wire. Thisisasmall fraction, and it is evident that 
for such a small increase of diameter the extra cost of 
insulating alaminum conductors to the same thickness 
as copper ones, and to secure the same conductivity, 
will present no serious obstacle. 

Looked at in another light, copper is about 3°3 times 
the weight of aluminum ; on Lord Kelvin’s figures the 
conductivity of wire of equal weights of copper and 
aluminum will therefore be as 100:22°6, so that the 
weight ofan alaminum wire of the same conductivity 
as a copper one would be four-ninths of the latter, or 
considerably less than one-half. 

It would be difficult to say what extra cost would be 
entailed in manufacturing aluminum of this purity, 
but it may be assumed that before long the resources 
of metallurgy will be equal to it at a moderate cost. 

As aluminum is just as pliable and easy to work as 
copper, it goes without saying whatan advantage it 
would be in constructing heavy cables, and how much 
less strain on the insulating material it would impose. 
For overhead conductors for the supply of power the 
advantages of obtaining a conductor of equal con- 
ductivity, with a trifling increase in diameter and of 
half the weight, are also manifest. 

As a conductor, aluminum is now about twice as 
costly as copper; but as by the electrolytic process 
the price bas already been reduced in eight years from 
90 cents per ounce to 35 cents per pound, it is abund- 
‘ntly clear that, with the inevitable improvements 
which are taking place, the difference in price between 
aluminam and copper, which still exists, will be more 
than obliterated before long. 
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Unsafe Petroleum Lamps. 

Starting out with the impression that something 
should be done to put a stop to the loss of life and the 
fires caused by “ lamp accidents,” the London Lancet 
has been experimenting with a number of lamps— 
“host all of the cheap sorts—purchased at shops in the 
Poorer distriets of London, Even the cheap oils were 
found to he reasonably safe and were found to pass 
: lashing test of 78 degrees, Out of the whole num- 
“rT of twenty-two lamps which were tried, two only 


Scientific American. 


It was found very difficult—almost impossible, indeed 
—to cause even the cheapest of these lamps to explode, 
although efforts were made to bring about the result, 
Even when the temperature of the oil and reservoir 
was 100 degrees, blowing down the chimney simply 
extinguished the flame. Generally speaking, the con- 
clusion is that a great majority of accidents arise from 
the faulty construction of the lamps. 

The reservoir should be of metal or non-fragile ma- 
terial. It should be fixed firmly in the base, and not 
rest loosely, as is the case with many beautiful and 
artistic lamps, in a cup-shaped stand. 

The lamp should have a base heavy enough 
to minimize the risk of upsetting. 

The burner should be connected to the reser- 
voir by a screw with well cut thread, requiring 
at least three entire turns before it becomes de- 
tached from the reservoir. It should be made 
tight to the reservoir by means of a washer. 
Bayonet joints, or pin and slot joints, not tosay 
the mere fitting on of the burner like a cap 
on the mouth of a reservoir, should be pro- 
hibited. 

The wicks should be constructed of material 
of good quality, and should fill the space of the 
wick tube, The wick should be replaced by a 
new one as it gets worn and diminishes in 
size. Circular wick tubes should never be fed 
by a flat wick, the edges of which are not 
likely to close up in the wick tube. The wick 
in these cases should be a complete cylinder. 
The wick tube should be made to descend 
in the reservoir within at least a quarterof an 
inch of the bottom. Assuming the screw of the 
burner to be free from defect, it would be im- 
possible for oil then to escape—the source of 
most of the danger of lamps, nearly all of 
which have their wicks hanging unguarded in the 
reservoir. This arrangement would also render it im- 
possible for flame to travel into the reservoir space. 

a 

SKIRT PROTECTING SCREEN FOR BICYCLES. 

The illustration represents a folding screen attached 
to the front end or head of a lady’s bicycle, there being 
a screen at each side of the head, adapted to be folded 
up against it or unfolded and extended past the pedals, 
to protect the feet and ankles from view when mount- 
ing or riding, and to prevent the skirts from being 
blown about the limbs. The improvement has been 
patented by Theron R. Cherry, of Backhannon, 
West Va. The folding, fanlike screens are secured by 
suitable clips or brackets to each side of the head, the 
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CHERRY’S SCREEN FOR LADIES’ BICYCLES. 


rods of which each screen is composed being covered 
by any suitable fabric and pivoted together at their 
lower curved ends, while extending down upon the 
forward erm of each sereen there may be, if preferred, 
a light leather casing into which the screen may bé 
folded and held in compactly folded position by cords 
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probably safe, and of the rest six were “very 
“vserous,” nine “dangerous,” and five “uncertain.” 















Pedals and not interfere with their operation by the 
feet of the rider. The fnvention also provides fora 
front screen, not shown, slotted to straddle the front 
wheel, and close the space and prevent draught be- 
tween the side screens. 


A WARP SIZING MACHINE ATTACHMENT. 

The illustration represents an attachment to the or- 
dinary slasher, to enable the operator to size and put 
on the beam a small number of ends—or large, if 
required—but particularly for double beam work, 
where the double or top beam only requires a smal! 
































number of ends, the same to be done at one opera- 
tion, and at the same time that the regular warp 
threads are being sized which are to constitute the 
main body of the fabric. The attachment has been 
patented by Alvin Woodman, No. 82 Wiider Street, 
Brockton, Mass. This attachment is for support- 
ing and operating an auxiliary beam on a slasher 
on which a portion of the warp threads are tobe 
wound, having a fixed spindle on one side and a rotat- 
ing spindle at the other, driven by gears in connection 
| with draught roll gear of siasher. The latter spindle 
being provided with a fixed and a loose disk, the latter 
having the usual stud or pin for driving the auxiliary 
beam, and the speed being regulated by frictional con- 
tact between the two disks. This contact can be so 
| finely adjusted that just the exact amount of tension 
|and speed required can at all times be maintained for 
either a large or small number of ends. Fig. 1 shows ar- 
rangemeut of gearing and Fig. 2 section of friction disks, 
with spring and hand wheel regulating nut. The con- 
centric rib on one disk and a groove on the other are for 
properly holding in place either a large or swall fric- 
tion pad, for either a large or small number of ends. 
By this improvement, therefore, after sizing and pass- 
ing over the drying cylinders al! the threads required 
for both the regular and special weave, they are sepa- 
rated at the measuring roll, and wound on separate 
beams at one operation. This machine has been in 
very successful operation for more than one year. 
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Fine Crushing and the Leaching Process of Gold 
Extraction. 

In the earlier days of gold mining, when the common 
method of recovering the gold was by the use of the 
amalgamated plate, the stamp battery was used almost 
exclusively for reducing the ore to pulp of the desired 
fineness. With the introduction of the leaching pro- 
cess came the demand for finer crushing, and a more 
perfect separation of the precious metal from its in- 
closing material, so that the chemicals might penetrate 
the pulp with a more searching effect. The demand 
has brought out various forms of crushing machinery, 
and some of the mills have shown remarkable results, 
both in capacity and in the fineness of the crushing. 
An interesting test of the comparative efficiency of 
the new methods of crushing was recently had at 
Nevada, where the rock is of the hardest kind, and has 
proved very destructive to most forms of pulverizers. 
Pulp from a Griffin mill, with a capacity of 25 tons of 
rock a day, showed on an average of from 89 cents to 
$1.65 per tun in the tailings. The test was made by 
Capt. J. R. De Lamar, of New York City, and, asa 
result of the experiment, he is adding a dozen of these 
mills to the plant. 
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Chrysoprase in California, 
A rich vein of chrysoprase, a rare variety of chalce- 
dony of great value, has been discovered in Tulare 
County, Cal, by Curator Wileomb, of the Park 
Museum. Chrysoprase in its perfect state has been 
found in limited quantities in lower Silesia, California, 
and Oregon, and an inferior grade is found in Ver- 
mont; but the present find of chrysoprase is of the 
finest quality, and the gems when cut command a high 





or straps. The curvature of the arms causes the screens 
to extend outwardly a sufficient distance to avoid the 





price. 








Sorrespondence. 


The April Stars. 
To the Editor of the ScreNTIFIC AMERICAN : 

A correspondent calls attention to a singular, and to 
me unaccountable, slip of the pen in my article on “ The 
Apri! Sky,” in the ScrmNTIFIC AMERICAN for April 11. 
As printed, the statement reads that Spica, the chief 
star in Virgo, isto be seen shining between Arcturus 
and Vega. In fact, it is Arcturus which is between, 
although net exactly in a line with, Vega and Spica. 
When Arcturus is on the meridian at midnight in the 
latter partof the month, Vega is about half way up 
the northeastern slope of the sky, while Spica is in the 
southwestern quarter, about three-quarters of an hour 
GARRETT P. SERVISS. 





past the meridian. 





Seience Notes, 

Prof. Daniel Giraude Elliott, of the Field Columbian 
Museum, of Chicago, bas left London for Aden on a 
scientific expedition into Somaliland and Gallaland. 
He is accompanied by Carl Akeley, taxidermist, of 
Chicago, and by Mr. Dodson, of the Natural History 
Musenm, who went with Dr. - Donaldson 
Smith on his recent expedition to Lake Rudolph. 
The object of Prof. Elliott’s journey is to collect speci- 
mens for the Field Columbian Museum, of Chicago. 
Mammals chiefly will be collected, but almost every- 
thing pertaining to zoology—birds, reptiles, and fish— 
will be brought back. 

The granite monument marking the Mexican bound 
ary line, at Tia Juana, in San Diego County, Cal., was 
upset by a flood shortly after it was erected by the 
international Boundary Commission. The shaft fell 
into quicksand and efforts to recover it were unsuc- 
vesaful. It has been necessary to buy a new site for 
another monument. 

In the Minnesota Botanical Studies for 1895 (the 
organ of the Geological and Natural History Survey 
of Minnesota), Mr. Roy W. Squires has an interesting 
note on the result of a series of experiments on the 
temperature of a trank of Acer negundo between 
Janeary and June. He states that as a general result 
the temperature of the tree is lower than that of the 
air in the morning and at noon, while it is higher in the 
evening. The mean temperature of the tree, as com- 
pared with that of the air, was 1°31° C. higher in Jana- 
ary, nearly the same in February, nearly 1° lower in 
March, 085° higher in April, and 1°13° lower in May. 

The ®olian harp has been put toa scientific use. 
Prof. Carl Barus has sliown that the sound made by 
the wind whistling across a fine wire varied with the 
velocity of the wind. He showed that the velocity of 
the wind could be computed from the pitch of the 
note observed in the case of a given diameter of wire 
and for a given temperature of the air. With the aid 
of special microphonic attachments, the sounds could 
be conveyed through a distance so as to be isolated 
from the other noises at the place of exposure. By 
the use of a nawhber of wires the direction of the wind 
could be determined 

In 1886. Hoffman determined the presence of the 
bacilli of tuberculosis on the bodies of flies collected in 
the room occupied by a consumptive. Six years later, 
a physician of Switzerland, Dr. A. Coppen-Jones, 
proved that infection can be, and actually is, carried 
not only by the bodies of flies, but also by their feet. 
Flies which have been infected with the bacilli were 
permitted to walk across the surface of sterilized pota- 
toes. In two days’ time numerous colonies of the 
bacillus prodigiosns made their appearance. 

Spain has seen the necessity for reafforesting her 
mountains. In order to foster tree planting, the httle 
king recently went to a village a few miles from Mad- 
rid and planted a sapling, after which two thousand 
Madrid school children each planted atree. Medals 
were distributed among them with the inscription : 
“First Arbor Day instituted in the reign of Alfonso 
XI1L, 1896.” A similar festival is to be held yearly in 
different places 

At the observatory of the Pie du Midi, the zodiacal 
light is always visible on clear moonless nights, and 
E. Marchand has, says Knowledge, during the last 
three years, made carefui observations upon it. It is 
not confined to a fasiform region in the neighborhood 
of the sun, but continues that region right across the 
sky as a faintly luminous track, always dimmer than 
the Milky Way at its dimmest. The cosmic matter 
surrounding the sun extends far beyond the earth’s 
orbit in a very much flattened ellipsoid, but is espe- 
cially condensed in the neighborhood of the sun, and 
forms there the more brightly laminous fusiform zoli- 
aca! light as usually seen in the morning or evening. 

The results of the Plankton expeditionary investiga- 
tions, as stated, prove that ocean germ life, capable of 
reproduction, existe everywhere, except at the greatest 
ocean depths, being more prolific in the Canary, 
Fiorida, and Labrador waters than in the north or 
south equatorial currents, According to this account, 
bacterial life has been found at depths of 1,300 to 3,500 
feet, and, curiously enough, the major portion is of 
those species requiring oxygen for their existence, a 
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great number of which are also phosphorescent. M. 
Deleboeque is quoted as having found that, in lakes, 
the quantity of magnesia is constant at all depths and 
in all seasons, the supply being derived from the abra- 
sion of the beds of rivers draining into inland lakes ; 
during the sammer season micro-organisms are met 
with in abundance at great depths, whereas they are 
present only in small numbers at or near the surface. 
The researches by M. Boutan are also mentioned, the 
fact transpiring that photographs of animal and vege- 
table life were obtained by him at considerable depths, 
the great value of these photographs consisting in the 
fact that living organisms found in deep waters cannot 
be brought to the surface for examinatiou without a 
complete change taking place in their characteristics, 
ES SO OE Ls Pere se 

AN IMPROVED SEWER INLET. 

A eatch basin or sewer inlet that is very strongly 
constructed, that it may not be injured by a heavy 
vehicle passing over it, and the cover of which may 
not readily be removed by children, is shown in the 
accompanying illustration. It has been patented by 
George A. Ensign, and is being introduced by the 
Defiance Machine Works, Defiance, Ohio. A sub- 
stantially conical collar surrounds the bottom open- 
ing, that it may be coupled in any approved manner 
with a sewer pipe, and a horizontal flange is made in- 
tegral with or attached to the rear portion of the cas- 
ing to facilitate firmly anchoring it in place. The 
front open portion of the casing has a depression 
adapted to receive the lower web of a grating, there 
being in each end of the grating a vertical groove in 
which fits a vertical flange on the inner face of 
the casing. At the rear of the casing, near the top, 
isastepand flange adapted to engage a rearwardly 








CORNER INLET. 





STRAIGHT-CURB INLET. 


ENSIGN’S SEWER INLET. 


extending tongue on the under face] of the cover, lips 
ateach side of the cover similarly engaging projec- 
tions of the casing. 
SE ee 
Stokehold Temperatures in Ships. 


The following is an extract from the officia! report 





of the Surgeon-General, United States Navy, referring 
to the state of things which frequently exists. On 
the cruiser Cincinnati, for instance, he remarks | 
“Temperatures are recorded from 90° to 170° Fab. | 
Tentative efforts made in November to improve the 
system, particularly the blowers in fire rooms, have 
not succeeded in ameliorating the heat now common 
in those places. I have myself recorded fire room tem- 
peratures as high as 168° Fah. In the engine room 
lower platform the average is about 102°; on the up- 
per platform it frequently reaches 135°. By the present 
system of forced ventilation for the engine department 
very little air above the rail istaken. Air is mainly 
taken through the spardeck hatches; also in part 
from the after-berth deck, and from beneath the deck 
near the large engine room hatch. Blowers in the 
condenser room force air to the engine room proper, 
and those above the upper platform of the engine 
room pass the air to the fire rooms. When under way 
a wind sail sends an additional supply of fresh outside 
air to the condenser room. The supply gotten above 
the upper platform in the engine room, in addition to 
its warmth, is also somewhat contaminated by contact 
with metal and oily surfaces. The blowers in the for- 
ward fire rooms do not properly function at present, 
aud are said to be useless. Their supply is through 
broad louvres under the pilot house. Thesix fire room 
ventilators extending well above deck houses are 20 
iv. in diameter, and it is through them the fire rooms 
get their main supply of fresh air. The condenser 
room blowers ventilate the main engine room. Unless 
these excessive heat conditions in the fire rooms, con- 
tiguous passages, and intricate coal bunkers are 
remedied, it cannot be expected that the men will 





long endure continuous labor there. It is physically 





impossible for the class of men enlisted for this purpose 
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in our navy to undergo the strain of these unfortunate 
conditions. Though the ship has had as yet no severe 
or continuous steaming, the firemen constantly apply 
for relief from symptoms of heat irritation. such as 
muscular cramps, disordered beart action, nausea, head 
pains, and weakness.” 
pr 
The Influence of Tea, Coffee and Cocoa on 
Digestion. 

Dr. James W. Fraser, in a recent number of the 
Journal of Anatomy and Physiology. has recorded the 
results of an interesting series of experiments on the 
action of our common beverages on stomachiec and 
intestinal digestion. The experiments, says the Lan- 
eet, have been most carefully arranged from a physi- 
eal standpoint, and give us some valuable hints on the 
digestion of the chief alimentary principles, but they 
have no bearing, it should be mentioned, on individual 
variations of human digestion, or on the influence of 
the various glands in preparing the gastric or intesti- 
nal juices. They are, however, of much value in show- 
ing how standard preparations of the peptic and pan- 
creatic ferments are modified in action when our ordi- 
nary daily beverages are allowed their free action on the 
digestion of various articles of food. The digestive pro- 
cesses were carefully investigated, and absorption was 
imitated by a proper dialyzing arrangement. An arti- 
ficial peptic juice, and afterward an artificial pancrea- 
tic juice, were employed, and the amount of nitrogen- 
ous matter dialyzed was most carefully estimated. 
The food stuffs experimented on were raw and cooked 
serum and egg albumens, raw and covoked myosin, 
syntonin, alkali albumen, casein, gluten, starch and 
oleine. The results obtained from an exhaustive series 
of experiments and analyses show that all the three 
typical infused beverages—tea, coffee and cocoa— 
retard the digestion and absorption of all the nitrogen- 
ized proximate principles of dietetic substances when 
peptic and pancreatic digestion are taken together, 
and that they uniformly retard peptic digestion, 
although tea may assist the diffusion of peptones from 
the stomach. Pancreatic digestion is also uniformly 
retarded, and diffusion thereafter is but rarely assist- 
ed, so that neither of them compares advantageously 
with water asastandard beverage for experimental in- 
vestigations. A summary of dietetic advice is added 
to Dr. Fraser’s observations, which will, in the main, 
agree with that which is now given by our best 
authorities in cases of dyspepsia; and weare glad that 
experimental inquiries afford so strong a basis of sup- 
port to empirical clinical observations : 

“1. That it is better not to eat most albuminoid 
food stuffs at the saine time as infused beverages are 
taken, for it has been shown that their digestion will 
in most cases be retarded, though there are possibly 
exceptions. Absorption may be rendered more rapid, 
but there is a loss of nutritive substance. On the 
other hand, the digestion of starchy food appears to be 
assisted by tea or coffee; and gluten, the albuminoid 
of flour, has been seen to be the principle least retard- 
ed in digestion by tea, and it only comes third with 
cocoa, while coffee has apparently a much greater re- 
tarding action on it. From this it appears that bread 
is the natural accompaniment of tea and cocoa when 
used as the beverages at a meal. Perhaps the action 
of coffee is the reason why, in this country, it is usu- 
ally drunk alone or at breakfast, a meal which con- 
sists much of meat, and of meats (eggs and salt meats) 
which are not much retarded in digestion by coffee. 
2. That eggs are the best form of animal food to be 
taken along with infused beverages, and that appar- 
ently they are best lightly boiled if tea, hard boiled 
if coffee or cocoa, is the beverage. 3. That the casein 
of the milk and cream taken with the beverages is 
probably absorbed in a large degree from the stom- 
ach, 4 That the butter used with bread undergoes 
digestion more slowly in presence of tea, but more 
quickly in presence of coffee or cocoa ; that is, if the fats 
of butter are influenced in a similar way to oleine. 
5. That the use of coffee or cocoa as excipients for cod 
liver oil, ete., appears not only to depend on their pro- 
nounced tastes, but also on their action in assisting the 
digestion of fats.” 





-— 
> 


+. 
> 


<i. 
> 





Tenacity of Life in Insects, 

Mr. J. C. Warburg writes to the Entomologist: 
“When I was still new to collecting in South France, 
I discovered one day, to my great joy, a large female 
of Saturnia pyri hidden away in some bushes. The 
specimen was the first I had ever caught, and I de- 
cided, on account of its large body, to stuff it (a quite 
unnecessary operation ; 1 have kept dozens since un- 
stuffed). The moth was first apparently killed by 
being forced into a cyanide bottle, where it was left 
about an hour. The abdomen was then emptied and 
the cavity filled with cotton-wool soaked in a satu- 
rated solution of mercuric chloride. The insect, pin- 
ned and set, was discovered next day attempting to 
fly away from the setting board.” 
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Some Syrian tobacco has so small a percentage of 
nicotine that this alkaloid can hardly be detected. 
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THE HOLLAND SUBMARINE TORPEDO BOAT. 

The idea of a submarine vessel for purposes of attack 

riginated long before the time the ScrENTIFIC AMERI- 
-aw was foanded. In the days of the revolution David 
Busbnell bailt one near Peekskill. His old barn, which 
was still standing some years ago, was the last re- 
.yinder of his fatile attempt. Robert Fulton bent his 

.nergies in the same direction and exhibited to Napo- 
eon, in the harbor of Brest, a boat which, sailing on 
the surface, could be submerged and could be pro- 
yelled under water fora longtime. Napoleon put an 
old bulk at his disposition, which was successfully de- 
.troyed by submarine attack, but as the speed under 
water was only two knots an hour, the emperor failed 
to avail himself of the invention. Bushnell’s was in 
.etual service, and nearly destroyed, in 1776, the 
British sixty-four gun ship Eagle. Sergt. Ezra Lee, 
who was alone on the submarine boat, would pro- 
bably have been successful in his attempt to sink the 
vessel, buat was unable to successfully attach his tor- 
»edo to the bottom of the ship. 

In our present issue we illustrate a boat now under 
-onstraction by contract for the United States govern- 
ent which will go far to show the value of this means 
of attack. Mr. J. P. Holland, an adopted citizen of 
the United States and a native of Ireland, for nearly 
twenty vears has been working on this subject—sub- 
marine navigation—and has built three boats, the first 
of which was begun in 1877. Ten years later he proved 
bis plan to be so far practical as to be able to interest 
the naval department, which issued a cireular to in- 
ventors calling for designs. Meanwhile in foreign 
countries other submarine boats were being tried, none 
of them seeming to prove entirely successful, or at 
least not succeeding in winning the desired confidence 
of the naval authorities, But at last in the present 
boat we have a bona fide war vessel being built under 
contract for the United States government, and one 
which it is hard to believe will not be a valuable aux- 
iliary to the navy. 

The Holland vessel is of cigar shape, with frames 
33X34 inches, weighing 12 pounds to the foot. Her 
outside plating is 44 inch thick, tapering to 3g inch 
at the extreme ends of the vessel; for a portion of her 
length she is double skinned. She is propelled by 
tripleexpansion engines actuating triple screws as long 
as the smoke stack is above the surface ; and for her 
diving operations, when the smoke stack has to be 
completely housed, the residual pressure of the steam 
will be used for her propulsion, water heated under 
pressure evolving steam fora longtime. Then, when 
this fails, she will have her storage batteries and elec- 
tric motors to operate the propellers. 

Three stages of flotation are provided for; in her light 
condition with the hull well above the water she is to 
make 134% knots per hour; her next stage is that 
termed the ‘‘awash” condition. For this the body 
of hull is submerged, an armored superstructure, in- 
cluding a conning tower with 8 inch Harveyized steel 
plates, projecting above the surface, while, concentri- 
cally placed, the air tube and the smoke stack rise 
above the whole. The superstructure is curried for- 
ward and aft, and pointed at both ends to give a clean 
entrance and run, so as to interfere as little as possi- 
ble with the speed. Her speed under these conditions 
isto be 1244 knots an hour. Her third stage is the 
submerged condition. For this the smoke stack and 
air tube are housed, the opening through which they 
projected is hermeticaily closed, and the vessel is in 
condition to be sunk to a depth not exceeding 45 feet, 
her strength of construction being sufficient to enable 
her to resist the pressure of the water at this depth. 
She still has flotation, there being a margin of 375 
pounds of buoyancy in her favor, the submersion 
being obtained by special devices. Submerged she is 
to make 644 knots per hour. 

The submersion is to be effected intwo ways. At 
her stern she carries horizontal rudders. If the vessel 
in moving, by inelining these rudders the bow is caused 
to pitch downward and the vessel runs down an in- 
clined plane determined by her axis, the inclined plane 
really representing the resultant of her buoyancy as a 
vertical upward component and her inclination of axis 
as adownward acting component. This diving action 
is similar to that used in the old Tuck submarine boat 
Peacemaker, which has been several times described 
inourcolumns, But the vessel is also to be able to 
dive from a state of rest. To secure this power she 
carries at her bow and stern two screws with vertical 
axes actaated by electric motors. By working these 
serews in one or the other direction, at varying rapid- 
ity, the vessel can be sunk rapidly, can be main- 
tained at any desired level, can be rapidly drawn up- 
ward to the surface, or its approach to the surface can 
be made as slow as desired. 

It having at last been settled that ocular navi- 
cation is impracticable ander water, a tube is pro- 
vided to be raised above the surface when the vessel is 
submerged, which tube is to carry an inclined mirror 
or prism, camera lucida fashion, by which the cow- 
tnander will be able to watch the enemy and guide his 
vourse. In the restricted volame of the boat a com- 
pass cannot be used, owing to the proximity of so 





much iron and steel. An attempt is to be made to| 
hold her mechanically in a straight course by a tri- 
angular drag. The theory of this is that she should 
be started on a proper course by ocular methods, with 
the drag set astern of her when 0: such course, any 
inclination from the desired direction causing the drag 
to pull to one side or the other, actuating the rudder 
so as to bring her back to her original course. 

She is to carry five automobile torpedoes, two ex- 
pulsion tubes and the necessary air plant for operating 
them. When diving, she must be able to reach a 
depth of 20 feet below the surface of the water within 
one minute from the light condition; when awash, 
she must be able to dive to the same depth within 30 | 
seconds. She has an automatic pressure diaphragm | 
which governs her submersion so that she cannot ex- 
ceed the safe depth. 

The general distribution of machinery is shown in 
the sectional view, while the bow and stern views and 
side elevation are also given. Another view shows her 
in light condition and awash, while the submarine 
attack is illustrated in another cut. 

The air supply is primarily obtained frow reservoirs 
where it is stored under 2,000 lb. pressure. Moreover, 
a float with air tube is provided which can be allowed 
to ascend to the surface, when air can be pumped down 
through the tube into the bull. 

The following are the dimensions : 
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Provision is to be made for the escape of the crew in 
ease of accident. This will take the shape of buoyant 
diving helmets or suits, and a method of opening the 
hatch so as to escape if the boat remains submerged. 

The Cotton Millis of Japan. 

According toa Japanese native paper, the number 
of spindles in the cc tton mills of Japan now exceeds 
1,000,000. In consequence, the supply of yarns is ex- 
ceeding the demand, and some of the spinners are of 
opinion that it is a risky attempt to start new mills at 
present, as there will be caused many difficulties in 
the way of obtaining raw cotton and maintaining the 
equilibrium of supply and demand. According to the 
returns prepared by the Cotton Spinners’ Union, 
Osaka, the number of spinning concerns in the union 
and of their spindles are as follows : 





externally, the whole operation not occupying more 
than a couple of houts. One advantage of the new 
process is that leaks are stopped by an independent in- 
jection of hydrate of iron, while in the many processes 
at present in use the result is obtained at the expense 
of the iron in the cylinder, that is to say, one part bas 
to lose that which another portion gains.—Railway 
Review. 
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A Metol and Mydroquinone Deveioper. 

Mr. Jobn Russell says our old friend pyro is an ex- 
ceedingly valuable developer, with, however, a ten- 
dency to give too dense a deposit in the high lights be- 
fore the half-tones are well out ; it also stains the hands 
and plates, giving slow printing negatives, and some- 
times produces color fog. Hydroquinone, though ex- 
cellent in many respects, frequently gives exaggerated 
contrasts, and in cold weather works so slowly as to 
inconveniently prolong development. For correctly 
exposed plates amidol works spiendidly; but with full 
exposure fails to give printing density. Kikonogen 
and rodinal also, though very powerful, fail in the 
same direction. Metol is, perhaps, the most powerful 
developer we possess, and comes nearest to pyro as a 
density giver, its only fault being a tendency toward 
oversoft results, 

Efforts have been made to combine developers of 
opposite characteristics, such as bydroquinone and 
eikonogen, in the hope of securing the advantages of 
both by neutralizing the faults of each, and the most 
perfect arrangement of this kind is a combination of 
metol and hydroquinone. These agents work remark- 
ably well together, the tendency of hydroquinone 
toward undue hardness neutralizing and being neu- 
tralized by the fault of metol in t'1e direction of over- 
softness. By this combination we get a developer 
which keeps well, works rapidly, with perfect freedom 
from fog or stain, brings out all available detail with 
true gradation, gives good priating negatives without 
undue opacity, and is capable of considerable modifi- 
cation. It is, therefore, the nearest approach to an 
ideal developer, and has, after many varied trials, be- 
come my favorite. The formula I have adopted is as 
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follows: 
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The metol and hydroquinone should first be dissolved 
in hot water; when cold the other ingredients may be 
added. 

Though this is a so-called single solution developer, 


No. of No. of it can be modified to suit any requirement by dilution 

Datbndly Welling’. occvaesssceecesersosscmeees 8B as and the employment of a 10 per cent solution of potas- 
Not yet opened or being established,....... ..... 6 s2,427 | Siam bromide. 

os eg ieime ho ately bets u 984557 For very short exposures it should be used full 

Besides th 1 ide th i strength, For normal exposures it may be diluted 

A a the eens @ Pe rapa . oe anata with an equal bulk of water, plus 1 grain of bromide 
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spindles, of which 2,000 are actively working; the 
Heian (10,000 spindles), the Fushimi (10,000 spindles), 
the Bizen (5,000 spindles), the Nishinari (15,000 spindles), 
the Kawachi (10,000 spindles) and the Tokwa (75,000 
spindles, to be established in Shanghai), are all being 
established. The number of spindles throughout the 
conntry, active and inactive, is put at 1,119,557.—In- 
dustrial Record. 
a 
Methods of Closing Cracks in Cast Iron, 

Many methods for closing cracks or pores in cast 
iron have been devised, according to Industries and 
Iron. Chemical or other products, such as salam- 
moniac or arine, are often used to cause the formation 
of an iron salt, easily oxidizable, which in a short time 
gives a certain quantity of hydrated oxide of iron. 
This is made use of very often to stop up leaks which 
develop in metallic cylinders. This method is, how- 
ever, asomewhat lengthy one, several days being often- 
times necessary to obtain satisfactory results; that is 
to say, entire absence from leakage. A method of clos- 
ing cracks or pores in a more rapid and certain man- 
ner has lately been devised by M. A. Demalght, of 
Brussels. The method is described as follows: The 
cylinder is filled with a certain quantity of perchloride 
of iron. The liquid is then compressed until globules 
appear on the external surface. The cylinder is then 
impregnated with perchloride of iron right through, as 
regards its thickness. Any perchloride in the cylin- 
der is then emptied out, the evlinder being then wiped 
until the polished surface is again made brilliant. It 
is then filled with ammonia at 22 degrees Baume, this | 
also being subjected to compression. The effect of this! 
operation is soon noticeable, the perchloride of iron in 
the metal becomes transformed under the influence of 
the ammonia into hydrated oxide of iron, at first some- 
what frothy in character, and afterward, under the in- 
fluence of the external pressure, rough and compact. 
Some hydrochlorate of ammonia also remains, which 
will soon afterward react on the iron, which will 
eventually be converted into an oxide compound, add- 
ing itself to the first. The leaks marked at the com-' 
mencement of the operation will be entirely stopped | 
as soon as the ammonia commences to move out 





will be necessary for overexposure. Dilution gives 
contrast ; concentration gives power and density with 
reduced contrast. The same solution may be used for 


several plates, and development must be continued 
until the apparent density is much greater than is usual 
with pyro. 


In the hands of careful workers the convenience, 
power, and ease of working with this combination, a «J 
its capability of giving excellent results, will always 
make it a favorite developer. — The Photographie 


News. 
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Bacteria in the Treatment of Flax, 


The ancient and familiar process used in the manu- 
factare of linen, and known as the “retting” of flax, 
has long eluded all endeavors to place it upon a sound 
scientific basis. Prof. Winogradsky, of St. Petersourg, 
has; however, recently shown that it is directly de- 
pendent upon the action of particular bacteria. Con- 
siderable difficulty was experienced in discovering the 
special microbes responsible for the process, and sev- 
eral different varieties were isolated by means of gela- 
tine plate culture from the retted or fermented flax ; 
but in no case, when inoculated on to sterilized flax, 
did retting ensue. When, however, portions of retted 
flax were added to the sterilized flax, vigorous fermen- 
tation was set up in from twelve to fifteen hours. In 
the next series of experiments, pieces of sterilized flax 
were inoculated, placed in tubes containing water, the 
surface of which was sealed from the air by means of 
a film of oil. In this manner, after a long series of 
successive inoculations, a somewhat large, spore form- 
ing bacillus was discovered, which subsequent experi- 
ments proved to be the specific microbe responsible 
for the retting of flax. It was obtained in a condition 
of undoubted purity by anzrobic cultivation on slices 
of potato which were rubbed over with cbalk, and 
from these cultures the retting of sterilized flax was 
accomplished with the greatest ease. Prof. Wino- 
gradsky is of opinion that the so-calied pectic fermen. 
tation, by which is understood the transformation 
during retting of insoluble pectic substances into solu- 
ble, must now be regarded as a fermentation process 
in the strict bacteriological sense of the word.—-Nature. 
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A QUADRICYCLE FIRE ENGINE. 

We illustrate herewith a quadricycle fire engine that 
attracted considerable attention at the recent bicycle 
exhibition at Paris, and which presents unquestiona- 
ble advantages over the hand engines in use in all 
places that are too small to afford the luxury of steam 
tire apparatus. 

As shown by our engravings (Figs. 1 and 2), the en- 
gine consists of two tandem bicycles coupled by cross- 
pieces in front and behind and having but a single 
steering post in front. The free space between the 
two frames is occupied at the 
front hy a hose reel, in the 
center by a rotary pump, and 
at the back by a coupling 
that allows the pump to be 
put in communication with a 
water fap. 


This entire affair weighs 
searcely more than 1380 or 188 
pounds, which represents 


about 38 pounds per man. It 
will be seen that upon such a 
machine four trained cyclists 
can reach a fire at a speed 
that could never be attained 
by fire engines drawn by 
horses. 

As soon as the engine has 
reached a favorable position, 
the fonr men jump from their 
seats, and, while two of them 
adjust the couplings, a third 





unreels the hose, and the 
fourth, tarning down the 
jointed support, raises the a 
back of the machine and . 


throws the pump into gear. 

The four men afterward 
get into their saddles and pedal in situ with a mean 
velocity that causes the pump to discharge about 
4.500 gallons an hour in the form of a stream 100 feet 
in length io a horizontal direction and about 75 feet 
upwardly. These figures are those obtained at the 
trials wade at the Palace of Industry on the 23d of 
last December. 

All the preparatory waneuvers require scarcely more 
than two or three minutes. If, on another hand, we 
take into consideration the fact that such machines, 
propelled by men with some little training, can reach 
a fire in a quarter or a third of the time made by ordi- 
nary hand engines, we shall realize how great an 
interest attaches to the use of them in country places 
where a fire so easily assumes the importance of a 
disaster by reason of the tardiness with which the 
first help comes. Everything, therefore, leads to the 
belief that this invention is destined to completely 
revolutionize the fire apparatus of small towns and 
villages.—La Vie Scientifique. 

SS oe 
Boston Acronautical Society. 


The 

The Boston Aecronautieal Society was organized May 
2, 1895. Prof. William H. Pickering, of Harvard Ob- 
servatory, was chosen presi- 
dent, and Mr. Albert A. Mer- 
rili, secretary. For several 
months fortnightly meetings 
have been held, and at these 
meetings papers treating of 
aeronantical subjects have 
been read and discassed. The 
members have found these 
discussions decidedly instruc- 





— 


tive and helpfal 

The objects of the society 
are to encourage experiment 
with aerial machines and to 
disseminate knowledge con- 
cerning the great problem of 
aerial navigation. 

Preparations are being 
for interesting 
experimenta, will 
tried at the field meetings of 
the society, to be held during 
the coming summer and au 


made many 


which 





be 


tawn. 

Among other things, the so- 
ciety has ondertaken to en- 
eourage the fascinating study 
of scientific kite designing 
and the delightful sport of 
kite fiving. 

The society wishes to ciren- 
late its notices and reports 
from time to time, and it therefore requests all who are 
in any way interested in this subject, whether as ex- 
perimnenters, students or general readers, to place their 
names on file, addressing the secretary of the Boston 
Aeronautical Society, Box 1197, Boston. Mase. An 
important notice concerning money prizes to be 
awarded for the best kites will be ready for mailing 
May 1, 1906. 





Fig. 1-THE SCHOEDELIN QUADRICYCLE 





Fig. 2—THE ENGINE 
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How the Use of Acetylene Gas Affects Fire 
Insurance, 

Charles A. Hexamer, secretary of the Philadelphia 
Fire Underwriters’ Association, read at its recent 
special meeting the following interesting paper, an ex- 
tract of which we take from the Insurance World. He 
says concerning acetylene: ‘‘ It is a colorless gas, un- 
affected by ordinary changes of temperature, of a 
strong odor, resembling garlic. It combines with some 


metals, including copper and its alloys, forming acety- 





lides, but will not combine with or corrode iron or steel. 





——— a 


FIRE ENGINE. 





This fact is of some value to the under writer, the ques- 
tion of corrosion of brass chandeliers and burners 
being of importance. That combinations of acetylene 
and copper are under certain conditions explosive need 
not be specially considered, since the amount of such a 
composition can in no case be great enough to cause 
any danger even should it be ignited. Mixed with air, 
in proper proportions, acetylene produces an explo- 
sive mixture. Acetylene gas burns with an exceed- 
ingly luminous flame of much greater candle power 
than the best city gas. Furnished to the consumer 
through underground pipes in a mannersimilar to the 
present system of city gas supply, there would be no 
greater risk from its use than from the use of city gas. 
In order to cheapen its use, however, it is proposed to 
supply acetylene gas to the consuwer in cylinders, ina 
liquefied state, under a pressure variously estimated at 
750 to 1,000 pounds. It is stated that a cylinder of gas 
four inches in diameter, four feet high, will contain 
enough gas in a liquefied state to supply an ordinary 
ten room dwelling with gas for three mouths. These 
cylinders it is proposed to connect directly with the 
gas pipe in a building; when empty, to be discon- 





nected and a new cylinder substituted. It is neces- 


<—— 





sary to reduce the 1,000 pounds pressurein the eylin- 
der to asmall fraction of a pound at the burners. This 
is done by a Pintsch valve, a rather complicated me- 
chanism. 

“Two important questions present themselves at 
this point: First. What would be the result if a pos- 
sible fire in the building reaches the acetylene cylin 





READY FOR OPERATION. 





der? Second. What would be the result if the reduc- 
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ing valve failed, and the entire gas pressure in the cyl- 
inder were suddenly thrown into the gas pipes in the 
building? It is stated that, while it is true that an 
increase of temperature involving the gas cylinder 
would produce increased pressure, before the pressure 
would cause a rupture of the cylinder (which is said to 
be tested to 3,00) pounds) decomposition of the acety- 
lene gas into carbon and hydrogen would result, with 
no explosive effect. This result, it is claimed, has been 
obtained by heating a small cylinder of liquefied gas 
in a fire toacherry red heat. While this may be true 
(and similar decomposition of 
gases—notably hydrogen sul- 
phide, which in a cylinder 
subjected to heat deposits free 
sulphur and liberates hydro- 
gen—are known), it remains 
to be demonstrated whether 
eylinders of liquefied acety- 
lene gas can be safely heated 
without disastrous results, 
the fact being that the quan- 
tity of hydrogen liberated 
equals in bulk the acetylene 
decomposed ; the danger of a 
rupture of the cylinder, there- 
fore, is not eliminated by the 
decomposition of the acety- 
lene. The result of failure 
of the reducing valve, which 
operates automatically, can 
be easily imagined : The lib- 
erating of a gas at nearly a 
thousand pounds pressure 
into gas pipes not intended 
to carry more than a few 
pounds pressure must neces- 
sarily produce disastrous re- 
sults, 

“Prom the above it will be seen that the points of 
interest to the underwriter are the presence_of cylin- 
ders of liquefied gas in buildings in case of fire, and 
possible failure of the valve intended to reduce and 
regulate the slight pressure of gas necessary at the 
burner. There is no reason why the objection from 
these points should not be overcome. Cylinders of 
compressed gas can and should be located outside the 
building, and a safety valve can be provided to empty 
the cylinder, discharging the gas into the open air 
outside of the building, in case the reduction fails to 
act. 

“ Besides furnishing acetylene in liquefied state 
under pressure, it is proposed to introduce small gas 
raachines intended to generate acetylene direetly from 
the calcium carbide. Apparently no special hazard 
attaches to this plan, provided the gas machine be 
located outside the building, and provided the calcium 
carbide be stored in a dry place and free from an acci- 
dental contact with water, which, generating the gas, 
might cause a fire or an explosion by coming in con- 
tact with an open light. 

* It is too early to formulate rules and requirements 
for safe introduction of acetylene gas for illuminating 
purposes, The subject has 
hardly passed the experi- 
mental stage. The result of 
an accident to a cylinder of 
the compressed gas brought 
it forcibly to the attention of 
the underwriter. That the 
disaster was the result of the 
accidental and possibly care- 
less breaking of a valve being 
experimented with cannot be 
allowed to modify the dedue- 
tion to be drawn. As an il- 
luminant, acetylene is so far 
superior to ordinary city gas 
that, if the claim made as to 
the relative cheapness of its 
production can be substan- 
tiated, its general introduc- 
tion may be expected. A 
eareful consideration of the 
subject by underwriters’ as- 
sociations is necessary. In 
the meantime underwriters 
are wise who carefully con- 
sider each application for the 
use of this new gas in its 
present state of development, 
and until proper regulations 
and requirements have been 
formulated for its safe intro- 
duction, refuse to grant per- 
mission for its use in buildings covered by their 
policies.” 











In the Japanese Imperial Budget for the current 
year, the sum of $21.639 has been set aside for earth- 
quake investigation. This is a grant over and above 





the usual expenditure of the central observatory con- 
trolling the seismic survey of the country. 














» ScrENTIFIC AMERICAN has given considerable 


» miles, appeared destined to be a very effective 


AprIL 25, 1896.) 


al 











THE DUDLEY POWDER PNEUMATIC GUN. 


ion in the past to the development of the pneu- 

gup. A weapon adapted for aerial torpedo 
ice, one Which could place with reasonable ac- 
y a torpedo containing from one to five hundred 
is of high explosive at any point within a radius 


.n, especially for coast defense. The principal 
tion to the pneumatie gun was the extensive air- 
ressing plant required to operate it. The gun 
in lightness and simplicity was all that could be 
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desired, but it was not self-contained. The Dudley 
powder pneumatic gun, manufactured by the Sims- 
Dudley Defense Company, of this city, has recently 
been brought to the attention of the public by a recent 
trial, in the course of which unfortunately a premature 
explosion of the shell took place. The trial was en- 
tirely successful, and the only effect of the accident 
was the bringing about 
of the abandonment 
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The Dudley gun operates on the pneumatic prin- 
ciple, but its air pressure is produced by the explo- 
sion of gunpowder, no air-compressing plant being 
required, so that the gun is self-contained and is a com- 
plete weapon. Two of our illustrations show various 
views of the gun mounted and ready for use, and one 
shows the parts of the gun disassembled. The heaviest 





of the type of fuse in 
use on the particular 
shell which exploded, 
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DUDLEY GUN AFTER THE 





EXPLOSION, 
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SIGHTING WITH THE DUDLEY PNEUMATIC GUN. 
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piece in a four inch gan weighs only two bundred and 
fifty pounds. This fact, in connection with the few- 
ness of parts, so strikingly shown in the last named 
cut. gives an idea of the simplicity and practicability 
of the piece. The general features of its construction 











are these. 

Three tubes constitute the principal elements. These 
lie parallel to each other side by side, as shown in the 
itlustrations, The long central tube is the firing tube, 
and is the piece which weighs 250 pounds, The two 
side tubes are connected by an air passage at their for- 
ward ends, which ends are closed. The rear end of | 
the left hand tube, also closed, is connected to the rear | 
end of the eentral barrel or firing tube. The right 





hand tube and the firing tube have breech mechanism 
like that of a breech loading rifle. 
The action and manipulation of the piece is sim- 


plicity itself. A metallic powder cartridge is inserted 
into the rear end of the right hand tube and its breech 
is closed. A torpedo is placed in the central tube, 
whose breech is then closed. The powder is fired. The | 








air in the tubes is comuressed by the gases generated | 
from the explosion, the pressure rising to 850 pounds. 
The force of the explosion, cashioned by the two col- 
umns of air intervening between the powder and the 
projectile in the central tub., acts upon the projectile. 


With a slight noise and without a particle of smoke or 
flame the projectile is driven out of the barrel and 
passes smoothly through its trajectory. About the 
same effect is attained as with the regular pneumatic 
gun. Theextensive air-compressing plant of the latter 
is, in the case of the Dudley gun, represented by a sim- 
ple blank cartridge. 

The recoil of the piece is comparatively slight, and 
springs are provided to take it up. The gun experi- 
mented with is of four inch caliber, and with its mount 
weighs 2000 pounds, the mount alone weighing 750) 
pounds, The side tubes are three inches in diameter. 
Over 160 rounds had been fired from it up to the day! 
of the aceident, and after all this practice there isa 
noticeable absence of fouling. Fifteen ounces of Du- 
pont square seale smokeless powder form the charge. 
The projectiles are of the familiar type used with the 
original dynamite gun. The body of the shellisa 
brass cylinder with pointed ends. To its front is at- 
tached the fuse; from its rear a tail piece extends 
which carries rings or vanesset at an angle so as to 
insure rotation. The entire shell, tail piece and all, is 
52 inches long and fuliy charged weighs 32 pounds. In 
the main body, the brass cylinder just alluded to, the 
charge of nitroglycerine explosive is placed. In the 
forward end of the charge and inclosed in a metal case 
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The gun was tested at Mattinicock Point on Long 
Island Sound on Monday, April 13, in the presence of 


General Nelson A. Miles, U. 8S. A., and of a very dis- 
tinguished gathering. 


Five shots were fired into the 
water with fine effect in three which were charged 
with 92 per cent explosive These were exploded suc- 
cessfully by Merriam fuses. 

Target practice with dummy shells loaded with four 
pounds of gunpowder and with different fuses came 
next, in the course of which one of the shells exploded 
in the gun, blowing out a piece of the firing tube and 
slightly wounding two of those present. Had the 
premature explosion occurred with one of the fully 
charged shells, the results would have been most dis- 
astrous. As it is, the accident will simply lead to the 
discarding of the type of fase which seems to have 











AN 
THE PROJECTILES FOR THE DUDLEY GUN. 
brought about the accident. One of our views shows 
the gun after the disaster, with a piece blown out of 

the central section of its firing tube. 

A feature of the gun is the slight reeoil, and conse 
quently slight foundation needed to earry it. A cou- 
ple of timbers to which the standard is bolted are am- 
ple. It could be established on a ship’s deck without 
any additional bracing being required, and its simpli- 
city and lightness of parts adapts it for field use. It 
places the pneumatic gun on a par with field artillery, 
something hitherto not effected. 


Semi-Precious Stones, 
Mr. George F. Kunz, the acknowledged authority on 
precious and semi-precious stones, communicates to 





the New York Sun the following interesting facts re- 


lative to the discovery and source from which collec- 


there ie embedded adetonating charge of gunecotton. ‘tors and museums obtain their specimens, and a de- 


In the center of the guncotton is a cylindrical case of 
fulminating mercury. 

The Merriam fuse operates by inertia or by direct im- 
pact. If the shell strikes the water, the inertia oper- 
ates the ignition. A steel ball within it is driven for- 
ward, owing tothe retardation of the motion: and the 
bail by striking causes the detonation of one or more | 
percussion caps, three being used to insure firing. The 
ignition of a tube of slow burning powder is thus 
effected, which communicates with the fulminating 
mereury and so explodes successively the guncotton 
and the main explosive in the shell The period of 
the explosion is determined by the slow burning pow- 
der; by altering it the time element can be regulated 
with the greatest accuracy. 

For attack upon armor, instant detonation is re- 
quired, acd this is secured on the direct impact prin- 
ciple, by crashing in of the head, and the driving back 
of one to three firing pins, which ignite quick burning 
powder, the fulminate, the gun cotton and the main 
explosive in instantaneous succession. 

The element of safety is introduced in the Merriam 
fase by alittle windmill or vane on the front of the 
fuse. This is inclosed in a recess, whence it escapes 
as the sheil leaves the gun, and instantly begins to 
turn, actuating a screw which has been screwed down 
upon the firing ball. After the shell has traveled a 
few hundred feet, the ball is free to work the instant 
the shell is arrested in its flight. 

The sheils are shown in one of the cuts. Fig. 1 
shows the service shell packed with high explosive, the 
fase vane being concealed within the forward cone. 
The rear cone is of alaminum. Fig. 2shows a practice 
cone charged with gunpowder, lead ballasted, and | 
with the fase vane shown projecting from its for-| 
wardend. It was with ashell of this type that the 
accident occurred. Figs. 3 and 4 are simple non-ex- 
plosive practice shells, one of wood, the other of metal. 
The ballasting of the projectiles is of the greatest im- 
portance, as their steadiness of flight depends on the 
center of gravity being in a definite place. 

The shell is placed in the tube without any sabot 
or packing, and it ean be thrown about a mile and 
a half The sighting mechanism operates with 
a level sight line, the elevation of the gun not af- 
fecting the line of sight. A fixed pressure, and conse-- 
quently fixed initial velocity of about 700 feet, is em-| 
ployed, the range being determined by elevation. At 
near ranges a slight elevation with ensuing low trajec- | 
tory is used. 








scription of the properties of which the different stones 
are composed, 


Public interest in the fancy or semi-precious stonegfhas 
increased greatly in America since the Centennial Ex- 
position of 1876. Formerly jewelers sold only diamonds, 
rubies, sapphires, emeralds, opals, pearls, garnets, and 


agates, but now it is not unusual for the mineralogi- 
cal gems, such as zircon, star sapphire, star ruby, tour- 


maline, spinel, or titanite, to be called for, not only by 


collectors, but also by the public, whose taste has ad- 


vanced as much in precious stones as it has in art. 
Spinel is the most valuable of the semi-precious 

stones, and is one of the few minerals that are orna- 

mental and beautiful enough for gems in their natural 


state. No other stone has so wide a range of color, 


and each color in turn is represented by many dis- 
tinct shades. The flamered and crimson stones have 
been mistaken and sold for rubies, but, although the 
hue may be vivid, yet it lacks the richness of the ruby. 
The orange red spinels are called rubicelles, the pink 


ones balas rubies, and a charming variety of blues, 


blue greens, inky blues, purples, and violets, terminat- 
ing in the black spinel, called pleonaste, gives this 


stone a range of color almost unequaled. 


One would little expect to find among the jewels of 
the queen of the ruby mines any other than true 
rubies; but the English officer who, in 1886, took the 
hairpin from the private chamber of Soup-Y-La, the 
Queen of Burma, in the palace of Mandalay, was sur- 
prised to find that the red jewel in it was nota true 
ruby, but a fine ruby spinel. 

Beryl is one of the most lustrous and brilliant of 
gems, and occurs in a variey of shades of yellow, 
golden yellow, yellow brown, brown, green, sage, and 
grass green. Aquamarine is the term applied to the 
white, light green, light blue, and yellow green beryls, 
so called from their resemblance to the color of sea 
water. The yellow ones have been called golden 
beryls. All these varieties are often exceedingly 
beautifal and brilliant. The finest aquamarines are 
found in Russia, Brazil, Ceylon, Maine, New Hamp- 
shire, Connecticat, and Mount Antero, Colorado; at 
the last locality, at an elevation of 14,000 feet, almost 
on the line of perpetual snow. 

The large aquamarine now at the Field Columbian 
Museum in Chicago, the finest ever found in the United 
States, is from Stoneham, Me. It is brilliant cut and 
weighs 138% carats. The color is light bluish green, 
and, with the exception of a few hairlike internal 
striations, it is perfectly clear. One of the finest 
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known beryls isa superb blue green crystal, found in 
the Urals in 1820, weighing six pounds, and valued at 
$23,000. It is now at the School of Mines in St. Pe. 
tersburg. Others worthy special attention are the one 
in the sword hilt of Prince Murat, sold in the Hope 
coliection, and the frog of sea blue aquamarine on a 
jade leaf, shown at the Paris Exposition of 1878, and 
nowin the James Garland collection in New York 
City. 

The name topaz generally suggests only a yellow 
stone, yet there are light blue and green varieties 
which have frequently been sold as aquamarines, 
though the topazes are heavier than aquamarines, 
and I have frequently detected the difference without 
opening the paper containing them. Topaz admits 
of a very high polish, and is very slippery to the 
touch. Strange to say, the yellow topaz when slightly 
heated becomes pink ; heated further, the pink grows 
paler, and by long heating is entirely expelled, leaving 
the gem colorless. The sherry colored or brown topaz 
is bleached in a very short time by the rays of the sun, 
or strong daylight, and all the white topazes found in 
nature have been decolorized in this way. The topaz 
is found in granite rocks in Siberia, Japan, Peru, Cey- 
lon, Australia, Brazil, and Maine, and in voleanic rocks 
in Colorado, Utah, and New Mexico. 

One of the most beautiful of all gems, and one not 
known two decades ago, is the green garnet called de- 
mantoid, or ‘“‘ Uralian emerald,” or ‘“* Bobrowska gar- 
net,” found at Poldnew aja, near Sysserk, in the gov- 
ernment of Orenberg, Russia. It varies from yellow- 
ish green to an intense emerald color, and has such a 
power of refracting light that it shows a distinct fire 
like the diamond or zircon, and in the evening has 
almost the appearance of a green diamond. 

Pyrope, or Bohemian garnet, has been long and ex- 
tensively sought and worked in the region near Mero- 
nitz, Bohemia, where it is gathered from surface de- 
posits and conglomerate rocks, coming from a decom- 
posed peridotite. The gathering and cutting form a 
great industry in that country. Pyrope occars under 
similar conditions in the diamond bearing rocks of 
South Africa, and also in Arizona and New Mexico: 
and from both these regions gems of rich color are ob- 
tained and sold under the name of Cape rubies and 
Arizona rubies. The African stones are larger than 
the American, and perhaps equal to them in color by 
daylight, but the latter are much richer by artificial 
light. Only the clear blood red color then remains 
visible, while the Cape rubies retain a dark tint, in- 
elining to brown. About $5,000 worth of cut stones 
from Arizona are sold annually, and some peculiarly 
fine ones have brought from $50 to $100 each. 

The torquoises of commerce come from Nishapur, 
Persia, the Desert of Sinai (Egyptian turquoise), and 
several localities in New Mexico. Those from Persia 
are of a softer blue and opaque ; those from Egypt a 
darker blue and translucent, frequently changing to 
green; those from New Mexico are a fine biue, and 
fully half a million dollars’ worth has been sold in the 
past five years. The best specimens come from Niska- 
pur, where they occur in a clay slate. There is in the 
color of the best turquoises a peculiar quality partly 
arising from the fact that the delicate blue tint is 
mingled with a slight infusion of green and partly from 
a faint translucency of the stone. Turquoise is not 
opaque, thin splinters transmitting Jight easily, and 
cutting and scraping like ivory with a polished cat. 

The true turquoise, which shows various hues and 
tones of blue, greenish blue, bluish green, is not to be 
confounded with the blue fossil] turquoise, or odornto- 
lite, which is a fossil bone, colored by phosphate or 
iron. 

Turquoise often becomes green by age, as may be 
frequently seen in turquoise cameos of the Italian 
cinquecento. When green spots appear on turquoises 
the color can often be restored by allowing them to re- 
wain in a solution of equal parts of alcohol and am- 
monia, or embedding them for a time in fuller’s earth 
wet with alcohol or water. These spots are often due 
to the absorption of grease or other fatty compounds 
which separate from the soap when the hands are 
washed, or to the action of perfumes which leave oily 
essences upon evaporation. Sometimes, however, they 
result from a natural change, and hence this beautiful 
gem cannot be guaranteed, although the owners of the 
American mines replace any stone that changes color 
within six months. In a coronation chair in the 
Kremlin are several old turquoises, some of which are 
beautifully blue, while others in the same chair have 
changed to green. Turquoise has been found all the 
way from Colorado to Peru. 

Negative Varnish, 

Dissolve eight parts of borax and two parts of car- 
bonate of soda in one hundred and sixty parts of hot 
water, and dissolve in this thirty-two parts of bleach- 
ed shellac broken up small. When this is dissolved 
add one part of glycerine dissolved in one hundred 
and sixty parts of water. If any deposit forms after a 
few days, filter off. This varnish can be ran on the 
plate while it is wet, honce the plate dries once for all. 
—Photography. 
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DOUBLE DECK CARS, 
it was suggested in a recent issue of the ScrENTIFIC 
\ ERICAN that the congestion of traffic on important 
lines of travel, such as the Broadway cable line, New 
\ork, might be relieved by the introduction of a cer- 
-ain number of double deck ears. There is an objec- 
-ion to the use of trailers on the ground of obstruction 
-., traffic on the intersecting streets, which would not 
tain against this form of car, It provides, upon a 
izle wheel base, the same passenger accommodation 
.< two ordinary cars. Its introduction 
a line running through a crowded 
thoroughfare would double its carrying 
capacity without adding to the bulk of 
the vehicular traffic. The accom- 
panying engraving shows the general 
appearance of a number of twenty- 
two foot double deck electric cars, 
built by the J. G. Brill Company, for 
the new electric railway in Cape 
Town, South Africa. They have a 
seating capacity of sixty-four passen- 
vers, thirty-two above and thirty-two 
below. The seats on both decks are 
arranged transversely, with a central 
aisle. 
it will be seen that the increase of 
100 per cent in the seating capacity is 
obtained at the cost of comparatively 
little extra dead weight in the car 
itself, which, in its essential features, is 






similar to the ordinary single deck 
j ear. The increased accommodation 
4 is obtained by the addition of a roof carried on light 


iron rods, two end stairways, and the seats, together 
with such increase in the strength of the car body 
and frame as may be necessary. The platforms are 
specially commodious, and accommodation is provided 
for the motorman, controller and brake apparatus on 
the outside of the step landing. The cars are mounted 
on Eureka maximum traction pivotal trucks, and are 
equipped with Westinghouse No. 88 50 horse power’ 
motors. Weare indebted for illustration and details 
to the Street Railway Journal. 
s+ 
THE DOUBLE DOVETAIL AND BLIND MORTISE. 


BY EMERY LEVERETT 





WILLIAMS. 

There are many peculiarly ingenious devices used by 
cabinet makers in the nicer parts of their work. 

Often these tricks serve the purpose of making a 
finer finish or a better construction, and are frequently 
invented by some clever mechanic. 

1 remember when a boy, and interested as most boys 
are in the possibilities of a jackknife and a small set of 
carpenter’s tools, seeing my father construct a double 
dovetail, which to me appeared an impossible feat. 
That it could be put together so as to be dovetailed in 
both directions, might well surprise many better 
acquainted with woodwork than I. 

Like all things apparently intricate, its secret is 
simplicity; but when both pieces are glued tightly 
together, as shown in the drawing, it is a puzzle. 

It is constructed like a simple wedge, the cut in the 
wood where the dovetail is inserted being entirely 
hidden when the pieces 
are together. 

Inserting the dove- 
tail at the wide cut on 
the side, it is pressed 
into place, wedging it- 
self easily and nicely 
into the position show- 
ing a double dovetail. 

I am not sure that 
this particular dovetail 
hasany practical value, 
otherwise than making 
a nice finish, as its 
strength is only in one 
direction. 

At another time my 
father was engaged in 
repairing some antique 
furniture, among which 
were some old English 
chairs. The gentleman 
who owned these called 
iy father’s attention 
to one, the legs of which 
were braced by rungs, 
still tight and secure as 
when made. Under 
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is a half dovetail. This is inserted into the wide lower 
eut and pushed upward into place, in the upper 
half, which is cut to fit the dovetail closely. When 
this is glued, the plug is driven into the lower part, fill- 
ing it and holding in place the rung, which cannot 
become loosened and drop out, as modern chair rungs 
so frequently do. This, although not so clever in con- 
struction as the one previously described, is neverthe- 
less ingenious and of great service practically. To 
those woodworkers who care to put so much work 











DOUBLE DECK CARS. 


into building a chair or other piece of furniture, this 
would be of especial value. 
Making Petroleum-tight Joints, 

The following useful notes have been communicated 
by Mr. Hiram 8. Maxim to the Engineer on the mate- 
rials and methods for making tight joints in petroleum 
pipes and vessels: ‘Many have supposed it to be 
quite impossible to make a petroleum joint that would 
not leak, especially with the light varieties, such as 
naphtha and gasoline, when subjected to both heat 
and pressure. However, as a matter of fact, it is no 
more difficult to make a petroleum-proof joint than a 
waterproof joint. In making up steam or water joints 
we naturally employ something which is insoluble in 
water. If an ordinary steam or gas fitter is asked to 
make a petroleum-tight connection, he is sure to em- 
ploy red lead and oil, and for a gasket or washer he is 
equally sure to use India rubber, both oil and India 
rubber being quite soluble in petroleum. In my expe- 
rience I find that a joint which is screwed together 
dry is less apt to leak petroleum than a joint made up 
of the orthodox red lead and oil. To make a good 
petroleum joint with common iron pipes, a very good 
system is to heat both the male and female threads 
sufficiently to dissipate every trace of oil; then make 
the joint up with thick shellac varnish, which may be 
combined with ordinary dry vermilion or even Vene- 
tian red, A joint of this kind I have found to stand 
well. A very good joint can also be made with ordi- 
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made petroleum-tight by saturating or varnishing 
with this compound. Asa rule, all substances which 
are soluble in water are quite insoluble in petroleum. 
For stuffing boxes for withstanding both water and 
petroleum, castor oil may be employed, as this peen- 
liar oil seems quite insoluble in either water or petro- 
leum.” 











———+ +o 
Injuries by Electricity, 











nary yellow bar soap rubbed into the threads of the 
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THE DOUBLE DOVETAIL AND BLIND MORTISE. 


The use of electricity has become so general and 
accidents are so frequent that every- 
body should be advised how to extend 
aid to a person injured by an electrical 
current. A German medical publica 
tion gives the following suggestions: 
(1) The current should be shut off at 
once if the means are at hand and the 
person called upon understands how. 
to doit. (2) If this cannot be done, be 
careful not to touch the injured per- 
son’s body with the hand, If no 
India rubber gloves are at hand, the 
body should be dragged away from 
the wires by the coat tails, or the coat 
should be taken off and folded (a dry 
cloth may be used for the purpose), 
when the injured person may be 
grasped through it and dragged away. 
(3) When it is not possible to remove 
the injured person from the wires, 
raise that part of the body that is in 
contact with the earth or the wire 
from it, using the covered hand, This 
will break the current, and it will generally be 
possible then to get the bodyaway. (4) If this cannot 
be done, take a dry cloth and place it between the 
body and the ground, and then disentaugle the body 
from the wires. (5) If the body is freed from the 
wires, remove all the clothing from the neck and treat 
the injured person as one drowned. Open the mouth 
and grasp the tongue, which should be covered with a 
cloth; then pull the tongue forward and gradually 
allow it to fall back; this movement shonid be re- 
peated sixteen times a minute. Take care that the 
root of the tongue is thoroughly moved. (6) The 
bystanders should not be allowed to give the injured 
person wine or liquors. 
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How Colds Are Taken, 

A person in good health, with fair play, says the 
Lancet, easily resists cold. But when the health flags 
a little, and liberties are taken with the stomach, or 
the nervous system, a chill is easily taken, and accord- 
ing to the weak spot of the individual, assumes the 
form of a cold or pneumonia, or, it may be, jaundice, 
Of all causes of ‘‘cold” probably fatigue is one of the 
most efficient. A jaded man coming home at night 
from along day’s work, a growing youth losing two 
hours’ sleep over evening parties two or three times a 
week, or a young lady heavily “doing the season,” 
young children over-fed and with short allowance of 
sleep, are common instances of the victims of *‘ cold.” 
Luxury is favorable to chill-taking; very bot rooms, 
feather beds, soft chairs, create a sensitiveness that 
leads to catarrhs. It is 
not, after all, the 
“cold” that is so much 
to ‘ve feared as the an- 
tecedent conditions 
that give the attacka 
chance of doing harm, 
Some of the worst 
“eolds” happen to 
those who do not leave 
their house or even 
their beds, and those 
who are most invul- 
nerable are often those 
who are most exposed 
to changes of tempera- 
ture, and who by good 
sleep, cold bathing and 
regular habits preserve 
the tone of their ner- 
vous system and cireu- 
lation, Probably many 
chills are contracted at 
night or at the fag end 
of the day, when tired 
people get the equilib- 
rium of their circulation 
disturbed by either 








each rung, in the leg of the chair, was a wooden 
plug, its grain running exactly as that of the leg. It 
seemed as if a mistake had been made by the one 
who built the chair, he having evidently made the 
nortise cut too low and had tried to hide his error by 
filling it with this wooden plug. After a moments in- 
Spection, my father saw that th's was not a mistake, 
but an old English trick, called a blind dovetail. 

A cut is made in the leg of the chair twice as long 
as the width of the rung, the lower half of which 





is as wide again as the upper. The end of the rung 





pipe, the grease being first removed. Molasses, honey, 
glue, mucilage, or glycerine are quite petroleum-proof. 
For a stuffing box, ordinary wicking saturated with 
common yellow bar soap may be safely employed. 
Canvas saturated with shellac varnish makes a good 
washer, but soft metallic washers are better. A very 


good flexible diaphragm for a regulator may be made 
of closely woven cotton fabric varnished on both sides 
with a compound of gelatine and glycerine. About 
equa) parts by weight make a very tough and elastic 
compound. Wooden vessels, bags, etc., may also be 





overheated sitting rooms or underheated bedrooms 
and beds. This is specially the case with elderly 
people. In such cases the mischief is not always done 
instantaneously, or in a single night. It often takes 
place insidiously, extending over days or even weeks. 

A MASTODON’s skull, in a fine state of preservation, 
was dug up at Buchanan, Mich., near the Indiana 
boundary, a few days ago. It measures 24¢ feet in 
width and has four perfect teeth. The teeth measure 
about 4 inches by 64¢ inches, 
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DMusiness and Personal. 


Ths enarge for Insertum wider this head « One Dollar a line 
for each enaertion ; about aight words to 4 line. Adrer- 
teaements must be recewed at publication office as earty as 
Triuraday mernene (0 appear m tae ‘ollowng ween's wrue. 











Chicago. Catalogue free. 

For botsting engines. J. 8. Mundy, Newark, N. J. 

“T. &”" metal polish. Aampiles free. 

Mariner & Hoskins, Assayers, $1 Clark St., Chicago. 

W. Hoskins & Co., Assay Parnaces, $1 Clark St.,Chicago. 

Presses & Dies. Ferracate Mach. Co., Bridgeton, N. J. 

Handle & Spoke Meby. Ober Lathe Co,,Chagrin Falls.O. 

Evolution of Mechanics. Open Court Pub. Co.,Chicago. 

Weill Drill! Prospecting Mach'y, Loomis Co., Tiffin, O. 

Plaster Retarder. Special price for ® days, Biue 
Rapids Plaster Co., Biae Rapids, Kans. 

Promoter to expioit a recent!¥ patented ele- 
Address ©. B. L.. Box TTA, N. Y. 

Screw machines, milling macnimes. and drill presses. 
The Garvin Mach. (o.. Latebht and Canal Sta.. New York. 

Wanted —Competent foreman for manufacturing sbeet 
and wire specialties. Address “ Enterprise,” Box 773, 
N.Y. 

Pmerson, Smith & Co. Ltd. Beaver Falls, Pa.. wil! 
send Sawyer’s Hand Boo . oo Circulars and Band Saws 
free to any address. 

Now Ready—Practical Handbook on the Care and 
Management of Gas Engines, by G. Lieckfeld. Cloth, 
$1. Spon & Chamberiain, 12 Cortianat St., New York. 

For Sale  Buropean patents. Articie paying immense 
profit. Will duplicate machinery for foreign manufac- 
turing. BE. FF. Knight, 71 Pontiac Building, Chicago 

The celebrated “ Hornsthy-Atroyd " Patent Safety Oil 
Engine ts built by the De La Vergne Refrigerating Ma- 
chime Company. Foot of East 2th Street, New York. 

The best book for erectmomans anc beginners in elec- 
tricity ia “ Experimental Science.’ by Geo. M. Hopkina. 
Br mail. 4, Mann & (o.. publishers, 1 Broadway. N.Y. 


Marine iron Works. 


Indranspolis. 


Wanted 
vator safety device. 


Youre Men seeking a profitable business should in 
vestigate Ransome’s Concrete Constraction. Easily 
earned. Liberal terms for exclusive rights. Ransome | 
& Smith Co., @2 Boylston Bidg., Chicaxo. 

Wanted. -—-Copies to complete files ~f the following Re- 
volutionary magazines. Mesanchusetts Magazine. New 
York Magazine, Royal American Magazine, Columbia 
Magazine. State-price, and whether perfect or not. 
Address M. A. C., Box 773, New York. 

Cripple Creet-—its History to Date, Mustrated.—Just 
oat, with correct map and costly full page views of 
mines nataral as life. This great book will be sent free 
prepaid with our big %-col. family paper 4 months on 
trial for Me. (stamps or silver); cad of & $1. 
mining news. Mention the SCIENTIFIC AMERICAN 
and address Illustrated Weekly, Denver, Colo. 

tWMend for new and complete cataiogue of Scientific 
and other Bocks for sale by Munn & (o.. M1 Broadway, 
New York. Free on apptication 





RECENTLY PATENTED INVENTIONS. 
Railway Appliances, 


Carn FPenper.—Sylivanus D. Wright, 
New York City. This fender bas a forwardly-extending 
U-shaped frame supported in position by chains connect- 
ing ita side bars with the dashboard, the frame being | 
adapted to spring backward slightly op striking a person 
in the path of a moving car. The platform held in the 
frame is made of wire netting, and at its rear hasa 
@ightly curved back to form a head rest and protect the 
body of any one picked up by the fender, the body being | 
safely heid until the car is stopped. The improved de- 
vice may be readily disconnected from one end of the 
car and placed at the other end. 


Swrrcn.—Jobo Kesselring, Girardville, 
Pa. This invention affords an improvement in switches 
which antomaticaily retarn to a certain normal position, 
there being adjacent to the switch tongue a mating rail 
with transversely movable portion, and a guard rail along- 
side the mating rail, while extending through the mating 
rail and guard refi is a rod on which are springs to press 
the mating rail of the switch tongue toward the guard 
rail. All the ports return to their normal positions as 
soon as the train leaves the portion of the track adjacent 
to the ewitch 


Oar Axe LusrRicator.—James 8. 
Patten, Baltimore, Md. This inventor has patented, 
one integral device, a brass or journal bearing proper, a 
jourpal cap or bood-like cover and protector, and means 
for deflecting and confining the of] within required lim- 
jis, the pendent front and «ides of the cap or hood di 
verging from a point in contect with the journal and hav- 
ing near their rear ends transverse ribs extending down- 


ward from a point where they are in frictional contact | 


with the journal. There is aleo provided a a«pring-sup- 
ported of] box in which are oli take-up rollers. 





Electrical. 


SToRAGE Batrery. — Alexander F. 
Vetter, New York City Thies = a battery of simple and 
inexpensive construction in which the active material is 

, positively held in the plates, positive connections with 
the plates being effected by arms connected imiegrally 
with the motal thereof. Ordinary lead pipe is used, the 
sides pressed together to close the tube at ite lower end, 
the tabe being cut away at its apper end, forming a half 
tube extension, the active material being then placed in 
the tube section and the top of this portion being closed 
by pressure, Outsideor end piates constitating the nega- 


tive elements have downwardly inclined openings on their | 


inner faces, the outer surface being left intact, and the 
positive plate ie aimilarty perforated in both aides. 


Etecrric Licut Ss#ape.—Willis E. 
Robinegn, Foribanh, Mion. Accorting to thie inven- 
tion, a aiifeld i* provided consisting of a clamp having | 
atone end an open loop, while at ite opposite end is piv- | 
oted a bo'der carrying 2 «pring maintaiving the bolder in 
adjasted position relative to the clamp. the holder also 
carrying « shading leaf. The improvement is more es 
paotally alapted for incandescent lampe, being adjust 
able_rertically and \aterally or at any angle to the 
hgbt 


Latest | 





Scientific American, 
———— ——$——————$ 


Evectric Swrres. — Abraham K. 
Dresher, Worcester, Pa. In this switch the space be- 
tween the stationary and movable contact surfaces is 
great when the switch is open and small when the 
switch is to be closed, that the switch may make a long 
break and a short make, an automatically adjustable con- 
tact spring being provided and a novel binding post to 
hold it and receive the condacting wire. The mechanism 
for causing a long break and a short make is formed of 
long and short spring and wedge cams, and by making 
the movement necessary to complete the circuit small it 
is made possible to make the movement for breaking the 
circuit larger, thas avoiding arca. 





Mechanical, 


BoOKBINDER’s RASPING MACHINE.— 
Edward J. Campbell and Patrick J. Haggerty, Brooklyn, 
N.Y. This machine comprises a frame in which recip- 
rocates a slide carrying a graduated series of rasping de- 
vices adapted to act euccessively on the work, while 
means are provided for moving the work transversely to 
| the slide. The machine mechanically produces the rag- 
ged or jagged edges heretofore made by hand on the 
front and bottom edges of a book to imitate the natural 
rough edge of hand-made paper. 

Box Maxine MAcHINE.—Hiram Goo 
and Stuart B. Hopkins, Delevan, N.Y. This invention 
| consists principally of a head-clamping (device having an 
intermittent rotary motion and a nailing device in con- 
junction with the clamping device, to drive the nail into 
the boop and head when the rotary motion of the clamp 
ceases. It is more especially designed for making checse 
boxes, ete., and bends a strip or band of wood into a 
| hoop, at the same time nailing one side on the head or 
side of the box and tacking the overlapping ends of the 
hoop, catting off the surplus material of the hoop to fin- 
ish the box. 








Agricultural, 


STEAM PLOWING APPARATUS. — Ed- 
ward Ingleton, Pottstown, Pa. This is an improvement 
on a formerly patented invention of the same inventor, 
and comprises a wheel-supported frame carrying tracks 
| moved by endless chains and chain wheels, carriages in 
which are adjustable plow shanks, and trip devices which 
raise and lower the plow shanks on the cariiages. The 
cost of manufactnre is lessened and the construction 
simplified, the chain of plows being made to travel at the 
side of the frame instead of at ‘the top andjbottom. Im- 
proved means are also provided for raising and lowering 
the plows, and effecting the connection between the 
plowing apparatus and the traction engine or other motor 
moving the apparatus. 





| 





STrartTine Rack Horses.—James J. 
Sullivan, New York City. To insure fair and prompt 
| starts in racing this inventor has devised a screen to be 

stretched across the track in front of the horses to pre- 
vent the passage of any of the horses before the proper 
time. The screen frame is connected by link hinges with 





supports at the sides of the track, and on the given signal 
the screen is swang forward and upward out of the way 
by men working in concert and pulling on the ropes at- 
| tached to the upper ends of the side bars of the screen 
frame. 


Syow MELTING Macutne.—Burton 8. 
Craig, Clinton, Iowa. In this machine an elevator and 
conveyor receives the snow scraped up by a shovel, there 
| being a tank beneath the conveyor, and boiler and pipes to 
|} melt the snow so arranged as to confine the heat and 
utilize it to the utmost extent, the melted snow being 
conducted to the tank, and then toa gutter or ditch at 
| the side of the road. The machine may be drawn by 
| horses or driven by a motor, and a brush at the rear of the 
machine sweeps the looce snow into the gutter. 


PHOTOGRAPHIC CAMERA. — Alejandro 
Gual y Sa Juan, Havana, Cuba. This inventor provides 
an objective which will be light-tight and free from pro- 
jecting parts, avviding all danger of fogging by light en- 
tering through the slit in which the diaphragm moves. 
By means of a series of apertures of different sizes the 
time of exposure may be varied in the same manner as the 

| lens camera, the focusing being made with the aperture 
| yielding the clearest image and the exposure being made 
with a different sized aperture. 


| SoLprEeRs’ INTRENOHING TOOL.--James 
H. Gageby, United States Army (Fort Niobrara, Neb.) 
The blade of this tool has two shanks, connected by a 
transverse handle, and a second handle extends down in 
| front of the blade, the whole being made of one piece of 
| metal, and forming a light, strong and efficient tool 
which may be used by a soldier lying down or kneeling, 
| there being no long handle or awkward leverage. 


THILL CoupLine.—William Horning, 
Johnstown, N.Y. This is a device of very simple and 
inexpensive construction designed to hold the thills se- 

| curely without limiting their free swinging movement on 
the axle, It is also so constructed that it may be con- 
veniently adjneted to take up looseness resulting from 
| wear, and rattling is prevented. 


VEHICLE SHAFTs.—Charles A. Floyd, 
London, England. According to this improvement the 
front end of each shaft is made with a terminal loop or 
eye to which the back band is attached, and the loop has 
also a cross stay to which the trace is attached. The 
ordinary projecting ends of the shafts are thus dispensed 
with, and there is leas danger of Injury to other animals 
in case of collision, or of injury to a horse falling in 
harness, 


Lock.—Wilson T. Bohannan, Brook- 
| lyn, N. ¥. This inventor has devised a key guard for 
| ordinary latches or locks. rendering them more secure. 
| It consists of a guard adapted to be introduced into the key 
sleeve, and having adjustable wards, so that a number of 
‘ combinations may be made, and the same style of lock 
| be madie to require diferent keys. The wards of the 
gaard are also so made that the key can be turned only 
in one direction. 


Sasn BaLaycr. — Joseph H. Bane, 
Barre, Mass. This is a frictional device, im which 








weights are not employed, and which is also readily ad- 
justable to counterbalance any window sash that may be 
placed in the frame. A pivotal housing carries an ad- 
justable spring adapted to engage a fixed support, a fric- 
tion wheel in the housing engaging the sash, while disks 
in the housing have ratchet wheels engaged by pawls 
carried by the friction wheel. The sash may be raised 
with but little effort, but more exertion is required to 
lower it, and it may be readily held and jocked at different 
points. 

Gas Stovs.— Robert Morton and 
Robert Pringle, London, England, This stove has an 
air heating chamber above the combustion chamber, up- 
cast gas flues being suspended from the top of the air 
heating chamber and opening into the combustion chara- 
ber, below which are the burners, while the gas supply 
connects with a gas heating chamber in one of the flues, 
with other novel features, the arrangement of the air 
tubes and other parts of the stove being so proportioned 
and the consumption of gas and air so adjusted that the 
flames burn with a pure white light and perfect steadi- 
ness, and do not impinge on any part of the stove. 


Hook AND Eve FASTENING DEVICE.— 
Jdseph Matthews and Kennon Mott, Brunswick, Ga. 
The hook and eye, according to this invention, are each 
made of a single piece of bent wire, and each has two 
charp points adapted to be attached to garment by two 

, or d therefrom by reverse movements. 
After the hook is in the garment its points or pins may 
be threaded in the under face of the garment, or covered 
by a sewed-on strip of material. 


Dress Bett.—Henry Bruning and Ed- 
ward Ross. Brooklyn, N. Y. This is a sectional leat!.er | 
belt having front end sections united to a rear or back 
section by a ring at each side, the front end sections being 
closed by a buckle. The strap adjacent to the connect. 
ing rings has an embossed or offset recess, whereby a 
fine appearance and increased strength is given to the 
belt. 

CLOTHES LINK CONVEYER —Alexander 
G. Molteni, Hoboken, N. J. This is a simple and inexpen- 
sive device to be secured to the outer side of a window or 
door casing, over which a clothes line may be passed. the 
other end of the line being extended around a pulley on 
a distant post or other support. With this improvement 
the sheave carrying the pulley line may be secured in 
almost any position without rendering necessary any 
change of the parts. 

Rotary Bruss.—William 8. Beard, 
Pine Bluff, Ark. For dusting rooms, and brashing suits, 
dresses, etc., this inventor has devised a brash to be ro- 
tated by spring power, and which at the same time col- 
lects the dust removed. It comprises a spring motor ina 
casing driving a train of gear wheels which drive a 
brush shaft, end brushes being held on the extreme outer 
ends of the shaft, and a receptacle for the sweepings 
projecting forward under the brushes and being secured 
to the under side of the casing. 


CUEANING BEER PIPEs, ETC.—Charles 
Peters, Brooklyn, N. Y. For forcing a cleaning liquid 
through pipes and cocks in apparatus for dispensing 
beer, according to this invention, a cleaning liquid re- 
ceptacie is connected with a compressed air supply, and 
connection is also made with the pipes to be cleaned, in 
euch manner that the colamn of cleaning liquid sup- 








plied, instead of being driven at a constant speed, is 
periodically arrested or checked in its motion, to produce 
a shaking action of the pipes. 


Suow Cass.—John Conlin and Robert 
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five years. France has 79,590 stationary and locomotive 
boilers, 1,850 boat boilers, and 7,000 locomotives ; Ger- 
many, 50,000 land boilers, 1,700 ship boilers, and 40,000 
locomotives ; Austria, 12,000 boilers and 2,800 locomo- 
tives. The working steam engines of the United States 
represent 7,500,000 horse power ; of England, 7,000,000 
horse power ; Germany, 4,500,000 horse power ; France, 
8,000,000 horse power; Austria, 1,500,000 horee power. 
This estimate does not include the locomotives, whose 
number in the world is 105,000, representing a total of 
8,000,000 horse power. The world’s steam engines, there- 
fore, aggregate more than 26,000,000 horse power, equiva- 
lent approximately to the work of 1,000,000,000 men. 


(6838) R, P. B. writes: I wish to know 
if an induction coil, wound with No. 36 silk covered wire 
entirely across the spool, is just as effective ae if it were 
wound in two sections, the same being insulated in the 
best possible manner. What is the idea of making the 
coil in two sections? Winding the coil clean across is 
much easier, and, if it is just as good for the purpose 
intended, I would prefer todo so. How many cells of 
battery do you think I would need to produce X rays 
with the coil 714 inches long recently illustrated in the 
Surrtement? A. The object of winding a coil in sec- 
tions is to keep a good distance between leads in the se- 
condary differing greatly in potential. It is advisable to 
use more than two sections. Six or eight cells should 
suffice for X ray work, bat you must anticipate much 
difficulty and probable disappointment. Your coil seems 
far too small. 

(6889) A. 8. C. writes: 1 am about to 
use a small powerful battery. Which kind should I use? 
A. Storage batteries are incomparably the most power- 
ful. They are described in our SuprLEMENT, Nos. 159, 


| 888, 845, and 997. Primary batteries are given in great 


variety in the SuprLEMENT, especially Nos, 157, 158, 159, 
7%. For a large bichromate battery of high power, see 
No. 79. 

(6840) M. N. asksif he can run a bat- 
tery motor with a 110 or 220 volt circuit if he puts resist- 
ance boxes in. If this is possible, how may he determine 
how much resistance to put in to get a required current. 
A. If you have 110 volt lamps, each one will pats 1 
ampere. Therefore, arrange in parallel twice as many 
lamps as your motor willtake of amperes and let them 
act as resistance. 
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Adjustable handie, G. B. Be 
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Whitty, Ripon, Wis. This invention consists principally | | son 


of a casing provided with a cover hinged to a frame 
mounted to swing, the improvement being more especially | 
designed for exhibiting cigars and similar articles, and 
permitting the shopkeeper to open the case for a pre- 
ferred customer to select and remove the desired goods, | 
or to open it only so that only the shopkeeper can take 
out the goods. | 
| 


DisPLAY HOOK AND PRICE CARD 


Houper.—Frederick W. Pelster, Johnstown, Neb. This | BI 


is a simple and inexpensive device made of spring wire, 
and having clamping arms to clamp the goods, one of the | 
arms having projecting side portions on opposite sides of 
and guided on the other arm, the projecting side portions 
being connected and braced by a clip adapted to hold a 
price card or ticket. The device affords a secure means 
of supporting goods for display, with attached price card 
or ticket. 

Nors.—Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper 
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ler. See Steam boiler. 
toiler tube cutter, J. Richard........................ 558,422 
tomatically openi E. Newton....... 
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Bottled i | aR controiling device for, T. Hol- oe 
PE octeccccccecccass Beeetes coccegeesecceceseses 
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houses manafacturing or carrying the same. 
Special Written Lufeormation on matters of 
general cannot be 
withoat remuneration. 
Scientific American Su =p pe. referred 
to may be had at the office 10 cents each. 
Books referred to promptly supplied on receipt of 


price. 
Simerals sent for examination should be distinctly 
marked or labeled. 


(6837) 8. N. Ss. says: Please state ap- 
proximately the total horse power in use in the United 
States and world. A. The following figures of the world’s 
steam power are given by the Bureau of Statistics in 
Berlin. Of the steam engines now working in the world, 
four fifths have been constructed during the last twenty- | 
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Filter’ ac reen, A 
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Fireplace hearth bed, F. F 
Fireplace heater, G. H. W 
Flashing, N. 
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Fruits, sack used in picki 
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see 
Furnace, G. Play ford 
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Saline solutions, agin N. Waite 
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Harness tree, W. C. Smalsti¢ 
Harvester, corn, D. M. Bair.. 
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Headlight, R, Pattison....... 
Heat bath, radiant, J. H. Kellogg 
Fireplace beater. Hot water 


Heater, W. H. Turner 
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Fork, eating, L. P. ‘Dazun 
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Plumb and levei frame, L. 8. Starrett............ .. 
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Baking powder. soap and flour, J. M. SAP .00. occvee 28, 128 


Beverage when mixed with BAY oO 

adapted by its A a to form a nutri- 
Bs Sate, Reed — : Ly 2 magnons satensecsecereenedees 
Bicycles, Davis Sewing Machine Company.. . 
1 perce Peerless Manufacturing Com y. 
Bicycles, velocipedes and similar articles, H Als: 
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Medicinal preparation for the hair, J. W. Neison.. 28,140 
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Metal polish, D. F. Carver.......... 0... 20. 6e.seeesees 
Optica instruments, AutomatiqSight Testing and 

Supply Company..........-.....+.+ 
Perfumes, waters, powders lotions and 





Remedies, certain named. J. T. Milliken 


i incenencecegoegeqnacenniekeeennseospidbewwece ose 
129 Remedy for croup, A. H. Pe bectantenespossdee 


Salve or ointment, G. fF. Smith...................---- 
Skirts, McGraw renee On lompany..... ba 
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York. Other foreign patents may also be obtained. 
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Also Candelabra, Decorative, 


8.88 mad Miniature Lamps and Elec- 
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Epison DECORATIVE ano 
Miniature Lamp DEPARTMENT, 
Harrison, N. J. 


WHAT'S IN A NAME?» 


Much, everything, nowadays. Compe- 
tition is keen, and tempts to dishonesty in 
business. For that reason *‘‘ reputation” 
counts most. When you're buying a wheel 
have regard to the name of the maker. 








The Whitman wheel—because it IS a 
Whitman wheel—is the standard of honest 
manufacture in all its parts. You are sure 
of satisfaction in every way. [lustrated 


catalogue on application. Ifthe Whitman 


wheels are not on sale in your town, write 
for agency. 
WHITMAN SADDLE CO., 118 Chambers St., New York 
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£9 m Catalogue 
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FOR YOU 
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draughtsmen, 98 pa- 
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cutters, reduced prices 
of English and metric steel rules. 


SHALL WE SEND YOU ONE? 
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PUR GEAR CUTTING 


POCCCCC CCC OOEOOOOESOSHOES 
26 Inch Diameter and Under. 





W. W. OLIVER, 1480 Niagara St.. Buffalo, N. Y. 





The Curtis Patent 
Damper Regulator 
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regulator guaranteed to change — cna 
variation of \ of pound steam pressure, it 
will control any damper. 
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D’ESTE & SEELEY CO. 
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>Se lie., 1-16 r letter. 
Te 4 1.35. 
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WIRE STRAIGHTENER 
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CHANDLER & FARQUHAR, 
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Combination Pliers 


Gas Pliers, 
Wire Cutters, 
w and 


Screw Driver 
combined, 
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Drawer 3, HARTFORD, Conn 
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Lidgerwood Hoisting, 
Engines._~ 


300 STYLES AND SIZES. 
Over 12,000 in Use. 
tc} Send for Catalogue. 


LIDGERWCOOD MFG. CO. 
96 Liberty Street, New York 


OLDS SAFETY 
VAPOR ENGINES 
FREE from cama, 
gears, ror rng and oh 
complicati 
Greatest “simplict 
ty, efficiency, and 
durability. Get 
alogue by sen 
t-cont sfampa 
P.F Se 4& SON 


The Gasoline Engine Bui 


SINTZ GAS ENGINE CO. 


GRAND RAPIDS MIOE., 
J, & A. 


iT 










al. 
ling 2 


MICH. 


dere, Box 418, LANSING, 


Manufacturers of the Sintz Stn- 
tierary and Marine (:a8 and 


(caseline Engines. Especially 
adapted for Boate and Electric | 
Lig bting Runs with manufac- 
tured or Datura! gas — Boats and 


lanncbes. Prices witnin the reach 


Send for Catalogue, 


fal. te 
74 tion this paper 


PRIESTMAN SAFETY OIL ENGINE 


” Phenomenally low in cost of operation.”—Frank!in Inst 


NK 
. Treat Kerosene. NOT Gasoline 
NO 

ENGINEER 

Econemical, Simple A 
tomatic. For Electric Light 

tog, Pumping, Milling, etc. 
PRIEST MAN & COMPARY, Inc 
Reem 530, PHILADELPHIA BOL RSE 


“WOLVERINE” GAS «*° GASOLINE 
ENGINES. STATIONARY 


sand MARINE. 


~ 
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Safe 
















rhe “ Wolverine " is the only re- 
versibie Marine Gas Engine on 
the market. It is the lightest en- | 
gine for ite power. Requires no 
licensed engineer Abso- 


lutely safe. Manufact'd by 





WOLVERINE MOTOR W WORKS, AND [MANUFAC TURED BY 
ren Str . . 
GRAND RAPIDS, MICH. Cutting Machines WILLIAMS BROTHERS. 
DYNAMO and motor castings for amateurs. Send Will Straighten and Cut ITHACA, N.Y. 
ano, $17 9 ame ee oe 6 Ree, ves accurately from 50 feet MOUNTED OR ON SILLS, FOR 
THA Or; MOORE, t.a Fayette, Ind. down, at rate of 135 feet DEEP OR SHALLOW WELLS, WITH) 
T — | 7, address SEGAas ER 80 "Power 
, SEWO FOR CATALOGUE 
THE STURTEVAN | sous an & SON, 900 State St.. New Haven, Conn. WILUAMS BROS. 


LIGHT MAGHINERY 


and machines for working wire. Models. Novelties manu- 
factured in R. Hitchcock, Watertown. Coun. 
Price DOUBLE SPEED INDICATOR MICROMETER RULINGS 


AUTOMATIC WIRE STRAIGHTENING 


AMERICAN BRAINS AND HANDS fx':cus, mess 


silver finish; nothing better can price by mail, $1.25 for 





40 A St., Toledo, Obie. 
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ELECTRICITY PAPERS 


No. 1. How to Make a Dynamo. | Price 10c. each 


Highest Award at the World’s Columbian Exposition. 


The Rivett Lathe 


No. 2. How to Make a Telephone, 

No. 3 How to Make an Electro Motor. Bubier Pub. Co. 

No. 4. How to Make a Storage Battery. bye n, Mass. 

No. 5. How to Make a Wimshurst Wloctric achine. Faneuil Watch Towi Co, 








=f Boston, Mass, U. 5. A. 
Greatest money » watine lathe is the Rivett. 
Finest tool for all kinds of fine nice work. 
INVESTIG ATE , 


ACETYLENE APPARATUS. | ACETY- 
lene number of the SCIENTIFIC AMERICAN SUPPLE- 
MENT, describing, with ful! illustrations, the most 
recent, simple, on home made and commercial epgusutee 
for generatinw acetgylene on the large and smal! scale. 
The gas as made for and used by the microscopist and 
student; its use in the magic jantern. The new French 
table lamp making its own acetylene. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 1057. 
Price 10 cents. Tw be had at office. 


LITTLE GIANT BOLT CUTTERS 
and NUT TAPPERS. 


poate with Tap Chuck, 
gees, Bees. and Collets. Cut- 


sizes, from ‘4 to 1 inch. 
Has improved clutch on spin- 
die for running die of a 
. em is cut, making quick 
retu 
a Send for fully dlustrated 


WELLS BROS. & 00. FO. Box B, Greenfield Mass. 


TRIUMPH DYNAMOS AND MOTORS 
Multipolar and Bipolar. 


For use in mills, factories, ware 
houses, and small and large 
lighting plants. Points of merit 
com pact, simple, — mat ged, 
all movi 
injury. . Pp. a8 os 
tors, and from 4# lights up as 
generators. ah ne 
c#” Sev os oe ctr- 
cular. 


TRIUMPH ELECTRIC CO., CINCINNATI, onto. vu. S. A. 
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Experimental work, wire bendi and forming or tools 
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in English and Metric Scal 
Specia! Rulings for Colleges and all Seseveneeotent Work 
J. ZENTMAYER, 
Micrescope Manufacturer, 
207 S. Lith Street, PHILADELPHIA, 


lied to shaft revolving either 
t or left. Accurate and re- 
liable. Has split cap for 
Me pointed centers. Tools, 
metals, manufacturers su, 
plies. Geo, W. Church. 109 Fulton 8t., N. 
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“Built Like a Watch” 
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REPUTATION 
WORLD-WIDE 
_eabd 
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AUTOMATIC 


STEAM ENGINES 


a te UPRIGHT 
BFS STURTEVANT 6 


tl ADLLPMIA 








ICE-HOUSK AND COLD ROOM.—BY| 
& G. Hatteld, With directions for construction. Four 

engravings. Contained tn SCIENTIFIC AMERICAN SUP- 

PLEMENT, No. 5%. Price #0 cents. To be bad at this 

office anc from ai! newedealers 





This beats Wind, Steam, or Horse 
Power. We offer the 





Wwe sA8 kK ENG ine 
for #150, So i0t discount for cash 
Palit on interchangeable plan. Built 
of best material Made in lote of 190, 
therefore we can make the price. Box 
ed for shipment, weight 40 pounds. 
Made for Gas or Gasoline 
Pa Write for Special Catalogue. 
WERSTER MFU. Ct 
4 West Lith street, CHIC ‘AGO | 


“PRANSITS AND LEVELING INSTRUMENTS. 


,os/Siee BENCH LEVEL 


Bottoms 
round true. 
/ials ground 








Size 4 iu. to Bin. Price $2.0 to $8. For book on the level 


©. F. RICHARDSON & SON, 
P. 0. Bex 977, ATHOL, MASS., U.S.A. 
if you want the best CHUCKS, buy Westcott's 8 
bri chocks, Citic Otant gif 

















Little Giant 
Dril Chucks 
Impro 
Oneida 
, Chucks, 
ting 


Cut- 
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Chacks, Scroll 

(om binatiou 

Lathe Chocks, Geared 
Combination Lathe Chucks. Pisin U one Lathe 
Chucks, Independent Lathe Chucks. age b 
Westcott (hack («.. Oneida, i. =. A. 
aa f r catalogue in En gitsi French, Sesalek’ or German. 

UST PRIZE AT COLUMBIAN EXPOSITION, 1598. 
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ROCK DRILLS =" 


AIR COMPRESSORS & 
R ane 
. ah 


“My Well and what came out of it.’’ 
A story by the noveliet Frank KR. Stockton 


“Your Well and wane will come out of it.’’ 


the 


Pohié Air Lift Pump|—— 


Balietins to tell you will be sent on application. 


The ingersoll-Sergeant Drill Co. 


Havemeyer Buliding. 26 Cortlandt Street, New York. 


VANDUZEN *Se'" PUMP 


THE BEST in ‘vou 
Pumps Any Kind of Liguid. 


Always ip Order, never Clogs nor 
freezes. Every Pamp Guaranteed. 


1 
200 to rept a pom gy "Hour. 


Cost 
THE E. W. VANDUZEN ZEN C3. 


Mininc Tunwen NG 


att 
AMS 


RAND ORILLC 





PAS ~ 








| Canoes, Combination 





tainable wit bout dismounti 
SNYDER & FISHER BICYCLE 


“SWELL NEWPORT” 
High-Grade Bicycles. 


Mannesman tub- 
ing, tool steel barrel 
b | k hang- 
er. All turned parts 


machine fitted wit 
8. & F. patent adjustable handle-bar. Any position ob- 
or the use of a wrench. 
ORKS, Little Falls, N. ¥ 





Fastest Grinders Known. In Over 600 Factories. 
202 CHEAP, DURABLE. 


ROC MILLSTONES, ssc" 
EMERY ==: 


y BR my: circular. 
BARNES’ : 
New Friction Disk Drill. 





Sturtevant Mill Co. 
Boston, Mass. 


The ‘*Climax’’ Stereotyper 


Fit any Mill Frame. 


STAY SHARP. 
NO PICKING. 











THE CYcLe Sapvie 





AND 

FOR LIGHT WORK. for Ladies’ use. and comf le, 
Has these Great Advantages: Moulding Press Combined, teed to hold its shape. Most sensible and serviceable 
for making perfect Celluloid Ste-| Saddle in the Twenty years’ ¢ in 


The speed can be instantly changed from 0 to 1600 

thout stopping or shifting belts. Power applied 
om be mated to drive, soe oone safety, the 
smallest or largest drills within its range—a won 
derful comeny i in L— great saving in drill 


© catalogue 
Ww. F. F. & JNO. BARNES co 
1999 Ruby St,, - Rockfo: 


sed in place of metal 
Also for making Rab- 
ber Stamps. Should be in use in 
every printing office. See Sci. AM., 
Dec. 30, 1893. Send for circular to 


THE J. F. W. DORMAN CO. 
217 E. German St., Baltimore, Md. 


Manufacturers o7 
Rubber Stamps. Vulcanizers, Stereo- 
type Machi y and Suppli 


reety pes to be 
stereotypes 





rd, mi, 






NEW IMPROVED 


TAPPING MACHINE 


26,000 holes tapped 
Description mail 
Machinery and Tools. 
Brass Machine Screws. 








| =— 


THE NEW BRISTOL COUNTER 


HARVEY HUBBELL, 
876 State Street, 








Bridgeport, 
Conn. 
DO YOUR OWN Si3so:"ettinatte 
money DE or 
others! Type-setting | Registers an accurate account of work done on printing 
PRINTING easy. nted rules. | presses, grain tallies, weighing, meas n.d and repeats 
PRESS for Write for catalogue, | automatic machines. Counts up ‘durable. 8 and yepense 









tc tical! i] 
automa: a y. Supple, a R P 
. HOOT, ‘Bristel,, Conn. U.S.A. 


presses, type, 

te., to factory. 
KELSBY & CO. 

Meriden, Conn. 


cards, circulars, &c ers to ord 
Press for printin, 
a small paper, ! 


THE DURANT COUNTING MACHINES 













Row and Sail Boats, 
Cruisers and Launches 


OF HIGH GRADE. 





233 224 St... Milwaukee, ai 


rimental & Model Work 


EB. V. BAILLARD, 106 Liberty Street, N. ¥. 





Send stamp for Ilu- 
strated C — “S.A.” 
HOUSATONI 
SKIFF AND CANOE co., 
DERBY 


mea 





, CONN 


“Alco VAPOR LAUNCH 


Engine and Helm Controlled from Bow 





Launches, 2. 3,5 ard 7 horse powes. 


adi 2 


No licensed Engineer or Pilot required. Speed and Safety 
guaranteed (o Dangerous Naphtha or Gasoline used. 
Marine Vaper Engine Ce., cone City, N. J. 








nodes, Col Ls, all sizes and 


lapsib 
for catalogue “ 8. A,” z H. RUSHTO. 





a 
r CAS ANTON, N. Y. 











our dealer will 


not sup- 
id, on receipt of price: 


(taking less strength to propel) 


Palmer 
Tires 


Are Durable, GUARANTEED 
ae" 


cnty found = Tigh Grade Wheels. 


MADE BY 


Palmer Pneumatic Tire Co. 
Chicago. 


Facts About Pneumatic Tires 
mailed on request. 








SEND FOR CIRCULAR. 


MONITOR “1""",: 


VAPOR ENGINE AND 
POWER COMPANY, 

8 Ene Sracer, Crano Rarios, Micwican. 
Caso.ine LAUNCH ENGINES ano LauNcHES 
EASTERN OFFICE, LUDLOW STATION, YONKERS-ON-HUDBON, N. Y. 


1. omy PORTABLE ELECTRIC PROPELLER. USE YOUR OWN BOAT 


NO SPECIAL BOAT NEEDED. Shift to any 
other at will. No . nO fires, explosions, or engi- 
neering. A child can manage it. Simple “PRESS THEI 
BUTTON” plan. Only propeller movable ir every direc- 
tion ; therefore, only one usable in shailowest or deep 
water. Call and see it. Send stamp for ilustrated circular. 






























202 to 168 K. decond Si. Clmcimmati, 





FRANK S. ALLEN, 136 Liberty Street, New York, U. S. A. 





ICE? 





store 


The first man in an town who 
a 





wire 1 Summer Av., 





MAC 


“ee. Corlias Engines. Brewer’ 
and TERE 


° e VILTER 
Bidantes ast Minette Win 





Wh t 


DIES | 
HH. NNT OM 


la 


Ww 


of VERVE 
Lf 


CTEELSTAMPS 


HICAGO 




















ApRIL 25, 1896.] 


—_— 


painted by Mathew Carey, 1785. 
HENRY CAREY BAIRD & CO. 


<TRLAL PUBLISHERS, BOUKSELLERS & IMPORTERS 

10 Waluat St.. Philadelphia. Pa... U.S.A. 

» New aud Revised (Catalogue 

e ine Books, 99 3vo, and our other Catalogues 

jrculars, the whole covering every ae of = 
applied to the Arta, sent free and free of 

» one in apy part of the world who wil) furnish 


“8. 











ASK YOUR DEALER FOR 


W. L. Douctas 
33, SHOE "“Wolli tHe 
you pay $4 to $6 for shoes, ex- $3. 


ine the W. L. Douglas Shoe, and 

what a good shoe you can buy for 
OVER 100 STYLES AND WIDTHS, 
CONGRESS, BUTTON, 
and LACE, made in all 
kinds of the best selected 
leather by skilled work- 
men. We 
make and 
sell more 
$3 Shoes 
than any 
other 
manufactarer in the world. 


None genuine unless name and 
e is stamped on the bottom. 








{sk your dealer for our $5, 
84, $3.50, $2.50, 2.25 Shoes; 
$2.50, $2 and $1.75 for boys. 


TAKE NO SUBSTITUTE. If your dealer 

ot supply you, send to fac- 

>. enclolan price and 3 cents 

iy carriage. State kind, style 

toe (cap or plain), size and 

width. Our Co Dept. will fill 

your order, Send for new Illus- 
trated Catalogue to Box K, 


w.L. DOUCLAS, Brockton, Mass. 












The most comp: _y x rinkling 

Wagon ever built. 

¢ x he Accommodation 
Gear Street Sprinkler, 

to fit any lumber wa- 

gon, is sold with long 

or upright tank, and 


with or without wa- 
on. The Ledng 24 
fg. Co., Racine, W 





DEER PARK 


On the Crest of the Alleghanies. 


lo those contemplating a trip to the mountains in 
search of bealth or pleasure, Deer Park, on the crest of 
the Allegheny Mountains, 3,000 feet above the sea level, 

fers such varied attractions as a delightful atmo- 

z both day and night, pure water, smooth, 
' . roads through the mountains and valieys, and 
the most pleturesque scenery in the Allegheny range. 
Tbe hotel is equipped with all adjuncts conductive to 
the entertainment, pleasure and comfort of its guests. 

There are also a number of furnished cottages with 
facilities for housekeeping. 

The houses and grounds are supplied with absolutely 
pure water, piped from the celebrated “Boiling Spring,” 
and are lighted with electricity. Deer Park is on the 
main line of the Baltimore and Ohio Railroad, and has 
the advantages of its splendid Vestibuled Limited 
Express trains between the Bast and West. Season 
excursion tickets, good for return passage unti] October 
Sist, will be placed on sale at greatly reduced rates at 
all principal ticket offices throughout the country. 

The season at Deer Park commences June 22d, 1896. 

For full information as to rates, rooms, etc , address: 

GEORGE D. DreSHIELDS, Manager, 





Deer Park, Garrett County. Maryland. — 
WARRANTED 
OAK - DESKS. 
Sinch, - - - $12.0 
aes « «is Bae 
- ---. 18.00 
@ “ Pere 


GB” Send for Catalogues. 
AMERICAN DESK 
and SEATING CO. 
CHICAGO, U. 8. A. 


A RARE OPPORTUNITY. 


TRUSTEE’S SALE. 

By order of the Court, the plants and 
Buss Machine Works, located in this city and at ton 
Harbor, Mich., will be sold to the highest bidder at the 
north ) door of the Kent © ounty Court House in the City 
of Grand ee Mich., at 10 o’clock a. m., on Thursday, 
May Mth, } The main works are at Benton Harbor, 
which has water and rail t transporcation. The 
most complete, specially constructed roomy bu’ dings, 
machinery and tools m good order. The stock of made 
up and partially made up wood working machines, 
t wether with merchandise on beng is such that the 
business can be started up at once. The uct of the 
Buss Machine Works is well and favorably known, and 
the good will of the company valuable. The works are 
open for inspection and a complete catalogue of the 
property to be sold and its order of sale, will be furnish- 
e ed m appli cation by undersigned or by the First 

National { Benton Harbor, Mich. 


F, LETEL LIER. 
Grand Rapids, Mich., April 10, 1896. 








effects of the 
at Ben 


Trustee. 





Quarter of Century Old. CHEAP, STRONG, 





A durable substitute 
,.. Uitster oo walls. Waterproof sheathing of same ma- 
‘erial, best and cheapest in the market. ¢” Write for 


iples, ete. 
THE FAY MANTLE. A ROOFING CO., 
7-519 Point Street, Camden, N 


The typewriter 


EXCHANGE, 
Me 14 Barclay St., New York, 
156 Adams St., Chicago. 
38 Court Sq., Boston. 
818 Wyandotte Street, Kansas City, Mo. 














Scientific American. 
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A GREAT OFFER! 


Positivecy Limitep To June 1st. 


rr of Electri Inv Amateur Mechan 
if cians, Inventors, ics, Experimenters, a, Business and 











en, as well as many other of the SCIENTIFIC ‘AMERIC tage 
- | poe and Ly liberal offers Curing Hun- — ve “taken ad ~ == 
~~ file commending in the From the ‘‘ SCIENTIFIC AMERICAN.” 
ome aes wars Se Went knowledge Sank the masons cabinets ee mam, of 
Ww le 
‘airs, the mechanic ambitious to advance 
oe eee Set Auudred 4 qa neve hue line, on the stud > Ace just ~ By 
work during the past twelve ne ist, our ning. 
fiscal year will end. Li — poctal oles reader of this paper —— 
can take advantage of and come into possession of the grandest reference library in existence, the 


ENCYCLOPADIC DICTIONARY : 


FOR $1.00 CASH AND “er A MONTH FOR A YEAR. 


“414? soyouy £ 


contain 5,357 pages, 16,000 columns of clear 
type matter, 3,000 illustrations. 


*sqj OF ynNOGe jes Jo 14ZIOM 
‘Zu0j soyouy S11 ‘opp soyouy 6 ouINJOA yoRy 


The four massive volumes, substantially bound, 


JUST AS THEY LOOK. 





vty do not already own this great work, LOSE NO TIME in investigating our proposition. Do not over- 

loot t fact that the work embodies all the features of a opmapiote dictionary as well as an entirely up-to-date 

enc — ja. It is to-day throughout the eptire English speaking world asthe one 

author It _is the “ court of last resort” on all questions in dispute. Schools, colleges, and public institutions 
by the score, SW EAR BY IT. 


More than $750,000, and the services of over 100 learned editors and 
specialists, employed to produce this magnificent self-educator. 


Tt te a Complete Dictionary of the English language. Every word is exhaustively treated as to its 
origin, history, development, etymology, pronunciation and various meanings. 

It in 2 Comprehensive Bacrclopadia of anatomy, botany, chemistry, s0ilogy, geology, art, music, 
agricu iture, physics, philosophy, mechanics, history, mythology, biblical knowledge, etc. 

Itisa Saver) Library Beok. substantially bound, printed from new plates, in large, clear type, on heavy 
white paper, and illustrated with thousands of new pictures made especially for this work. 

Tt defines 250,000 words, and treats 50,000 subjects encyclopedically—nearly twice as many separate 
topics as are covered by the largest of other encyclopedias. 


Adopted by the PHILADELPHIA BOARD OF PUBLIC EDUCATION 


on February 1, 1896, in preference to all other Dictionaries and Encyclopredias; previous! Ay ed by St. Louis, 
Toledo, Jersey City, ete., and now recognized as THE STANDARD IN PUBLIC SC from Maine to 


Californ 
TWO EXPERT OPINIONS—THOUSANDS SIMILAR. 


Rev. Charles H. Parkharst, D.D. Ex-Postmaster General — 
New YORK, March 9, 1896. Gentlemen : Burra.o, N. Y., March 25, 1806. 
< have examined your LR LT Dictionary, 
The Encyclopsdic Dictio and regard ita splendid work. Added to the qualities 
into four bay g ton of 3 =e it a good dictionary, is a fund of encycio- 
nowledge unusual in such a book. In my opinion, 
will be found of great value to the public generally, 
urs very ou. ms = especially to to professional men. 

ARK HURST. urs very truly, W. 8. BISSELL. 


REMEMBER, UNTIL JUNE FIRST ONLY 


readers of the SCIENTIFIC AMERICAN Can obtain this unrivaled treasure-house of practical) knowledge at a price 
but little above cost of paper, printing and binding, and on terms easy almost beyond belief. 


HOW gare tour Hantme titan WORK. —Sex .—Send id $1.00 by post-office order, express order, or check, 


<A me thereafter send 1.40 in the same 
—- for twelve months, tot 81.0 the total payment ra TE Understand, the whole set of four volumes 
t after payment of 


Me which gives you t So use of them while paying the balance, at the rate 
* — + cents per pa reight or express charges must be 


id by the purchaser. Any one wishing to 
pay casb for the met may deduct 10 per cent. and send $16.02. This allowance is practically the cost 
= kooping the account 

h; 


is a library condensed 
a masivenees reduced to 
as delicate 





‘orty at , and, withal, 
in detail as it is comprehensive in contents, 


rchased on easy terms. We refer to any commercial agency or any bank or hewspeper 
nm Philadelphia. N. B. a the Half Russia styie (regular price, $52.50) is desired, the payments will be 

- mont and the Fuil Sheep nite regular price, $600) will be furnished on month! payments of 

82.00. e first pagment ix eal? S 1.00 ce any case, and the cash discount is allowed on all styles 

ordering state which style oo select. ve recommend the 


lease Half Kassia Kinding as more 
ourylosabtes 2 hiet of 80 specimen pages free on recei pt of 6 cents to pay postage. Mention this paper. 
Books guaranteed 5 represented, or money refunded if returned within ten days. 


SYNDICATE PUBLISHING COMPANY, 
236 So. Eighth St., Philadelphia, Pa. 


BUY 
| TELEPHONES 


That are good—not ** cheap thines.”’ The difer- 

ence in cost is litle. We guarantee our ap us ap 
tee our customers against loss by tent suits. 

Sur guarantee and instruments are OTHE Goob. 








ACENTS WANTED 














HE IMPROVED 


PERFECTION Ch CAKE 1 TINS 


‘Poe ye 
More than am ~ 1. "American ~~ 


Aaa 
te for cat- 
Roun: 

ea sory 








t standard | 





Kemd sswpe ter postage. 
. New Raven, or, v. 8. A. 





THE WILKIN NGON C co., 
as Randolph ‘Stee Ch 


FOR SAL SALE poten as ~~ On ad pT 
dress W. DRE WS, Taylorville, ll 

GHORTH AND _ Jesson FREE 
tions secured, 

Write W. G. CHAFF Ei ‘Oswrao, N. Y¥. 

RAUGHTING fF SY Po Solte ei 


a month. Positions , a 2c. stamp for cata- 
logue. Black Cor. Scheel, Patersen, N. J. 





taught by MAIL 














PE WHEELS. MODELS ae aes You NASSAU OT mr. 
NOVELTIES BR ETC. NEW TORK 6 Worms 100 ua? 6.Y, 


FOR | SALE 4 @ Horee Power Brown, Fitchburg, 
Horizontal = ine, in first class condi- 
tion. Can be seen at THE HSS OFFIC KR, % Park 
Row; a great bargain for amy one wanting an engine 
FOR SAL The foreign rights of a valuable Amer- 
ican invention. Kazily placed on royalty 
or territorial rights. ) per cent profit at wholesale. 
F. W. ATWOOD, % Commercial St., Boston, Mass. 
WANTED One (1) Wood Boring Machine. One 
i ae Turret Head chacing Reskise, 


ou "2, oF or | A Engine Lathe. 


ddre 
8 CO., 8P RINGFIELD. “OHIO. 





oRTING SNS BH 
RREPE iat 


Les TS POND 3: 
HP: 


Tor 


TH aS Fino (7, TH lace 
NaNO ait Te 

BOx D “SyaM w yoy 

2 08 ne R 

















TO INVENTORS. An out of town manufacturing 

concern wishes to manufacture on royalty a meritorious 

patented article in the iron or metai line or would bay 

an established manufacturing business in the same o7 

similar line which could be removed to be added to our 

present business. Schemers need not answer. Address 
J. HARRIS, 3 Pearl Street, New York City. 








WOODEN “TANKS. 


For Railroads, Mills and Maneioverie s. 
Builders of Stee] Towers and Tanks. 
La. Red Cypress Wood Tanks a spec jalty. 


W. EB. CALDWELI. CO 
217 EK. Main Street, Louisville, Ky 


FIRE BRICK fats 


« « + © © &® Send for Prices and Catalogue. 
BROOKLYN FIRE BRICK bt 7e 
SS Van Dyke Street, BROOKLYN. N.Y. 


BRASS BAND 








Instruments, Drums, Uniforms, Equip- 
ments for Bands and ‘Drum Corps. Low- 
est prices «ver quoted. Fine Catalog, 400 
INustrations, mailed free; it gives Band 
Music & Instructions for Amateur Bands. 





LON & HEALY, ‘&. % Adams at, Ch. age 


Rou h Castings. 











WESTERN TELEPHONE CONSTRUCTION CO, 
250 So. Clinton Street, CHICAGo. 
Largest Manufacturers of Telephones in the United States 


HELLO, CENTRAL! 


Long Distance Granular Carbon Telephones: 
The™ “best” te the cheapest in the long run, | 
and ours are the best. A trial will convince 
you. Money back if it don’t. Exchanges invit 
ed to take a pair on trial. Ten styles to choose 


ey a RICHARDSON MFG. Fé. 09,, 
7 Reade St., Bath. N. Y. 


We make the only successful 


ACETYLENE §ihithe™® 


for houses, microscopes, stereopticons, reading lamps, 








ring Dro in the siot and get illus- 
photo galleries, and anywhere requi the fretea catalog and peoure b return mail. 
brightest light of the century. PHENIX INTERIOR TELEPHONE CO., 
131 Liberty 8t., New York. 


WALMSLEY, FULLER & CO., 





We furnish ugh Castings and Wire 
complete with —— to make a $5.00 
Electric sotor for if 1.00, lus, toh Free 





URNQL is 
216 So. c } By Mite, o ashes il. 





Taught to make ce :WO in poare LL ae 


| ir homes by a new copyrighted method. 
my method aT 0 furnished work by 


“7 EARN $é 10 Si6 AWEE 


“WFARER 


Manufactory Established 1761. 
LEAD PENCILS, COLORED PFNCILA&, SLATE 
PENCILS, WaITING SLATES. STERL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS’ RUBBER GOODS, RULERS, 
COLORS AND ARTISTS’ MATERIALS. 
78 Reade Street, New York, N. Y. 


Manufactory Established 1761. 
ONLY PRACTICAL MAGAZINE CAMERA. 
SUNART’S 


“VEN, ViDI, Vict,” 


SUNART MAGAZINE, 
SUNART FOLDINGS. 
Send for Tilustrated Cata- 
logue—2 vent stamp. 
ROCHESTER, N.Y. 


on 
Gaod ny 

. a 

te 








SUNAKT PHOTO CO., 








c HICAGO. 





134-136 Wabash Avenue, 

We Furnish Calcium Carbide. a DEA NESS CURED! THE 
Manufactu BManuféarturad TO ORDER: Patented xieee ome AR VAPORATOR..... 
any cies, any quanthy. | Ithace Desk Co. Ithaca, N. Cueaiare tren, EAR VAPORATOR COx 190 Lataiie dis Chlonge: 








NEWAYCO AUTOMATIC CIRCUIT BREAKERS 


» de for shoraatio ov direst current. 
Gaqunaess ~ he By Br sey ty & Ange wy Free e : ‘ 
AUTOMATIC CIRCUIT BREAKER 


COMPANY, NEWAYGO, MIC HIGAN, U, S. A. 
Family Ice Machine 


RED CEDAR TANKS, 
CAISSONS—ot 


CYLINDERS and Pine or Cypress—any size. 





. Filters, $1.25 and u 


10 and w 
lee, ete., in a few minutes, $ ) and up. ry) he ie 


$1. Seltzatenrs 
to prepare one’s self soda water, $4 ‘ 


. 25th St., N 











We will 
of all + ay you from 10 bal by Rory Dy writers 








ETS oy gy 


RECENTLY PUBLISHED. 
Catalogue containing over 100 pages, includ- 
ane Ser on tenet than fifty different subjects. Whii 
be mailed free to any address on application. 
MUNN & CO., Publishers SCIENTIFIC AMERICAN, 
36) Broodw ay, New 4 ork 








Ths ave a tene that’s 
theirown. ... .» 


THE NE pos pen pee a- 
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DEPARTURE £1) 


BELLS 


gee rices. 


= ferent styles 
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hiiecol'c Gctae U.s. A. 
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SEND $1 Bina emia 


[scnTr§— 
BICYCLE MAKING 


The ball bearings of a bicycle must be 
very bard. But they must not be brittle, 
or they will break p enally. The CoLuMBIA 
method is - 

ht. Soft, 
coh steel 

i to 
the shape 
required, 
machined down to exact size, case hard- 
ened to diamond density on its surface, 
and then polished. Such bearings rarely 
break, while they give the matchless ease 
of running that makes 


ao" , 


cycles 


Standard of the World 








WESTERN 
disappoints. 


Marquette, Meago, 














t 





Mr. W. C. Pawley, 
Sec. 






sories and sundries, at 


and 28th. 







permitted. 





$109 


te all alike 





POPE MANUFACTURING CO., Hartford, Conn. 
PR Art Catalogue gives full informa- 
+ tbs tad! G60. also of Hartford bicycles, 
Free from the Colum- 
oy agent ah tyne for two 2-cent stamps. 









Etre dladge Bicycle. 


A TLY HIGH GRADE WHEEL. 


f Mi 


That Victors run easier. 








NORAMA 
ak | ~~ 
ut nan c ~ ETN 
ih wwe OW PUL EN 


SPRACL ISEN NY 


= ric FINE TOOLS meVEySHop, 
anak’ C.H.BESLY & CO. 


. CHICAGO, ILL. ~—_ 
Bristol's Patent Stee! Beit ‘Lacing. 


The shy chea enpest 
- tm poten a. 
Of belting Sam- 
The Bristol Co. 
EADY TO APY = FUNSHED somrT Weterbary Oona, 











New York. Boston. 
San Francisco. 





Scientific American. 


New York, March 25th, 


Jersey City Y. 

The National Board of Trade of Cycle Manufacturers 
hereby sanctions a public exhibition of cycles, acces- 
the Y. M. C.A., 


National Bicycle Board of Trade 


AFRAID OF VICTORS! 


Highest Tribute ever paid to a Bicycle 


1896 


M. C. A; 


March 27th 


This sanction is granted on the express under- 
standing that no exhibition of VICTOR BICYCLES will be 


Yours truly, 


R. L. COLEMAN, President. 


(Sanction granted for cycle show at Fersey City.) 


Acknowledged at last by our competitors: 
That Victors cost more to build. 
That Victors are made of, better material. 
That Victors show better workmanship. 


jThat Victors wear longer. 
That Victors are_worth more than other bicycles. 


Why not ride the best? 


OVERIAN WHEEL CO. 


Detroit. Denver. 


Los Angeles. Portiand, Ore. 








-[ApRin 25,- 1896. 


ENGINES, tatersans testi 


Srescent 


Bicycles 


=e2 


“Sky Bigh” 


@=eam 
2” Send for Catalog. 


WESTERN WHEEL WORKS, 


BUILDERS, 
NEW YORK. 


MR. BOOKKEEPER, 


do you know what the Comp. 
toenetes ist lt costs you nothing 
to find out. It will ep you out 
on that balance. tasures 
accuracy, is twice as rapid as the 
best t and es all 






Ie. New 


a, N.Y. 





CHICACO. 





FELT & TARRANT MF@ CO. 
62-56 Limors ST.. Curcace. 














On Bosworth Field 

bs King Richard cried: 
My kingdom for a horse!” 

But times have ss 


A Monarch a | of e ee 


MONARCH 


KING OF BICYCLES 
and a wheel fit for a king. Made in 
4models. $80 and $100. For children 
and adults who want a lower price 
wheel the Defiance is made in 8 
2 $40 to $75. Send for Mon- 


MONARCH CYCL 
MFG. CO., 


Lake, Halsted and Ful- 
ton 8ts., CHICAGO 

9 83 Reade Street, 

‘ New York. 
































No License. ABSOLUTELY Sare. 


WORKS COMPANY, 


BUILDERS OF THE 


“@LOBE” GAS _—_——= 


. AND. 


GASOLINE ENGINES 


for Stationary and 
Marine Service. 


52” Catalogues and Prices on application. 


No @usne. No Noise. 


No Dirr 


PENNSYLVANIA |RON 






: a = > 
= AF 





be” Easine, 


Launch with LA. P_ “Gk 
F. F. Milne, Isiaad Heights, N 


property of 


Address, 50th Street and Lancaster Avenue, PHILADELPHIA, U. S. A. 


_— CTGES. sg 


m= ___AMERICA’S FAVORITES. 


Are Built in the Largest and Best Equipped Factory on Earih. 


Our unequaled facilities enable us to ounahy bat 
than other makers can afford to market an 


hasin Waverley there is a clear saving of $15.00 or more. A higher grade 
bieyele, it ot Our ca explains all. 


bicycle, it is impossible to produce. 


INDIANA BICYCLE CO., Indianapolis, Ind. 


better bicycles for less 
uction, hence in pur- 


Send for it. 
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The 

American 
Bell Telephone | 
Company, 








125 Milk Street, BUNDY 








NOTHING ‘SUCCEEDS LIKE SUGGESSI 


Pays for itself in a few months. Sent on trial. 


A. A. GRIFFING IRON COMPANY, 66-68 Centre St., NEW YORK 


Seas Tegan” Pleas Sussateeks 


Sesies'ot all varieties end. S000 tee ctberadbene. 


Lists free Curcaco Seats Co. Change in, 


Al a Prices 


The $5.2 
POCKET KODAK 


EASTMAN KODAK OO., 
Sample photo and booklet ROCHESTER, N. Y. 











The Name “ HUNTER ” 


never was put on anything that wasn’t first-class. 
That name has stood for simple, plain, 


unvar- 
nished integrity, and hence it is put on the.. . 


.. HUNTER CYCLES 
6 Send for Catalogue. 
HUNTER ARMS co.. Futron, N. Y. 











Sor two 2-cent stamps. 
JESSOP'S, STEEL 


SAW ET 





STEAM TRAP is an unqualified success. 
Book “ 425” free. 





Boston, Mass. STEAM eas 
Fact 4, TRAP. 

| ~ This Company owns Letters- ] 
Patent No. 463,560, granted 4 

to Emile Berliner Novem- 
ber 17, 1891, for a combined | 

Telegraph and Telephone, 

covering all forms o‘ | 


Microphone Transmitters | 


or contact Telephones. 











eae SINGLE TUBES. 








Gas and Gasoline Stationary Engi in es 


CASOL!NE TRACTION E 


COMBINED ENGINES AND PUMPS 
CASOLINE PORTABLE ENCINES 


USED fyi 8 nose 
OBAR TES — ENCINE CO., 
0. Box 1 STERLING, ILL. 


Tenors and, Man turers 
sift pails seas eda the 




















